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THE SAFETY OF FOOD IMPORTS: FROM THE 
FARM TO THE TABLE— A CASE STUDY OF 
TAINTED IMPORTED FRUIT— PART II 


THURSDAY, J ULY 9, 1998 

U.S. Senate, 

Permanent Subcommittee on Investigations, 

OF THE Committee on Governmental Affairs, 

Washi ngton, DC. 

The Subcommittee met, pursuant to notice, at 9:31 a.m., in room 
SD-342, Dirksen Senate Office Building, Hon. Susan M. Collins, 
Chairman of the Subcommittee, presiding. 

Present: Senators Collins, Cochran, Levin, Lieberman, and Dur- 
bin. 

Staff Present: Timothy J . Shea, Majority Chief Counsel and Staff 
Director; Mary D. Robertson, Chief Clerk; Don Mullinax, Chief In- 
vestigator; Eric Eskew, Investigator (Detailee, HHS-IG); Lindsey 
E. Ledwin, Staff Assistant; Kirk E. Walder, Investigator; Dr. 
Stephanie A. Smith, Investigator (Congressional Fellow); Beth 
Stein, Counsel to the Minority; Brian Benczkowski (Senator 
Domenici); Butch Burke (Senator Stevens); Pam Muha (Senator 
Specter); Michael Loesch (Senator Cochran); Maggie Hickey (Sen- 
ator Thompson); Felicia Knight and Steve Abbott (Senator Collins); 
Kevin Mulry and Marianne Upton (Senator Durbin); Antigone 
Potamianus (Senator Levin); Doug O'Malley and Kevin Landy 
(Senator Lieberman); and Lynn Kimmerly and Donna Berry (Sen- 
ator Cleland). 

OPENING STATEMENT OF SENATOR COLLINS 

Senator Collins. Good morning. The Subcommittee will please 
come to order. 

Today the Permanent Subcommittee on Investigations holds its 
second in a series of hearings on the safety of imported food. Food 
safety is a serious and growing public health concern. The esca- 
lation in the number of foodborne illnesses at a time when food im- 
ports are soaring prompted the Subcommittee to focus its investiga- 
tion on the safety of imported fruit and v^etables. 

At the Subcommittee's first hearing in May, the General Ac- 
counting Office reported that as many as 81 million cases of 
foodborne illnesses and more than 9,000 related deaths are esti- 
mated to occur in the United States each year. The medical treat- 
ment and lost productivity resulting from foodborne illnesses costs 
billions of dollars a year. 


( 1 ) 
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We also learned that the system intended to protect Americans 
from tainted imported food is not effective. The General Accounting 
Office told the Subcommittee that "Federal agencies cannot ensure 
that the growing volume of imported food is safe for consumers." 
Specifically, the GAO reported that agencies have not targeted 
their resources on imported foods posing the greatest risks and con- 
cluded that the limited resources available to the Food and Drug 
Administration and the U.S. Department of Agriculture must be 
more efficiently deployed to better protect Americans from unsafe 
imported food. 

In its report to the Subcommittee, the GAO also found that 
"weaknesses in controls over food imports enable entry of unsafe 
products." In other words, even if Federal inspectors discover taint- 
ed food, controls are not in place to prevent unsafe products from 
entering the marketplace and ending up on the dinner tables of 
America. 

For example, during one U.S. Customs Service special operation, 
70 percent of the food shipments that the FDA had ordered de- 
stroyed or re-exported because they were unsafe actually entered 
into the American marketplace. 

As a continuation of the Subcommittee's investigation into the 
safety of imported food, our hearing today will examine a case 
study of tainted imported fruit. We will look at the food import sys- 
tem from the farm to the table and hear how a microscope orga- 
nism made thousands of Americans sick in 1996 and 1997 from 
eating tainted raspberries. 

In the spring of 1996 and 1997, as the chart before you shows,i 
people from Maine to California, in a total of 23 States and the 
District of Columbia, became sick. They experienced symptoms of 
foodborne illness. Many of these victims ate food at common events. 
This common link led public health officials to mobilize resources 
in an effort to determine the case of these illnesses. 

We know the probable source of the 1996 and 1997 outbreaks be- 
cause of the scientific traceback investigation conducted by public 
health officials. Federal regulatory agencies, and the Centers for 
Disease Control and Prevention. It is this fascinating and pains- 
taking process— the traceback of a foodborne illness from the pa- 
tient back to the source of contamination— that we will examine in 
the hearing this morning. 

The Subcommittee's inquiry will focus on the following critical 
questions: Flow is fresh fruit produced and then imported into the 
United States? What are the ways in which produce can become 
contaminated? And how do the CDC and other public health agen- 
cies investigate outbreaks of foodborne illnesses to determine the 
source of contamination? 

To assist the Subcommittee, we are fortunate to have a distin- 
guished group of scientists here this morning. First, we will hear 
from Dr. Stephanie Smith. Dr. Smith is a food scientist by training 
and is currently working with the Subcommittee on a 1-year fellow- 
ship. As a Subcommittee investigator, she traveled to Guatemala 
to observe first-hand the production and exportation process for 
raspberries. 


J-See Exhibit No. 1 which appears in the Appendix on page 44. 
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Second, we are pleased to have Dr. J effery Foran, an environ- 
mental scientist who himself became ill in 1996 after eating rasp- 
berries from Guatemala. 

Finally, we will hear from CDC officials. Dr. Stephen Ostroff is 
an Associate Director at CDC's National Center for Infectious Dis- 
eases. Dr. Barbara Flerwaldt is a CDC medical epidemiologist who 
led the Division of Parasitic Diseases team which investigated the 
1996 Cyclospora outbreak. The CDC is the Federal agency to which 
many public health officials turn for scientific expertise when out- 
breaks of foodborne illnesses occur. 

Let me also mention that I invited the Guatemalan Ambassador 
to the United States to submit a written statement describing im- 
provements made to the Guatemalan production and expert process 
since the 1996 and 1997 Cyclospora outbreaks. This week, we re- 
ceived through the Guatemalan Embassy a written statement from 
the Guatemalan Fligh Level Commission for Food Safety. This 
statement will be made a part of today's hearing record. ^ 

I want to emphasize that this hearing is not intended to single 
out Guatemala. As the Guatemalan officials have indicated, consid- 
erable improvements have been made in that country's production 
process, and in fact it was Guatemala which voluntarily suspended 
the export of raspberries in 1997 after that fruit was identified as 
the cause of the Cyclospora outbreak. The Subcommittee's purpose 
is not to indict one country or region of the world but rather to 
focus on a case study of tainted imported fruit from the farm in a 
foreign country to the tables of America, in order to understand 
how we can better protect the American consumer. 

The safety of food imports is literally a life and death issue for 
many people, especially our children and our elderly. As the vast 
majority of our food supply is safe, consumers should not stop eat- 
ing imported fruit and vegetables. Flowever, this country's food 
safety net must be improved so that consumers are protected from 
the risk of unsafe foods, particularly when contamination is not de- 
tectable by the average consumer. 

The difficulty of this task is demonstrated by the fact that just 
3 weeks ago, press reports described yet another serious outbreak 
of Cyclospora, this time in Canada, which may also prove to be 
caused by raspberries imported from Central America. 

As we continue this important work, we are looking forward to 
hearing from our witnesses this morning in order to learn more 
about foodborne illnesses, how they occur, and how they can be 
prevented. 

It is now my pleasure to recognize Senator Levin for any state- 
ment he may have. 

OPENING STATEMENT OF SENATOR LEVIN 

Senator Levin. Madam Chair, thank you, and thank you for 
holding this series of hearings. Your leadership is critically impor- 
tant. We all appreciate it, and the Nation is better off because of 
it. 

Ensuring the safety of the Nation's food supply, both domestic 
and imported, should be a top priority for Congress. Americans are 


J-See Exhibit No. 6 which appears in the Appendix on page 57. 
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eating more and more imported food, especially imported produce. 
A recent GAO report noted that in 1980, 24 percent of the fruit 
consumed by Americans was imported and that by 1995, that num- 
ber had increased by more than a third, to 33 percent. The same 
report shows that the percentage of vegetables imported had in- 
creased from 7 percent to 11 percent. 

The fundamental importance of ensuring food safety was high- 
lighted once again when an outbreak of hepatitis A in my home 
State of Michigan occurred last year. Hundr^s of Michigan school- 
children were sickened from eating tainted frozen strawberries im- 
ported from Mexico that had improperly and illegally found their 
way into the school lunch program. 

Those who are least able to protect themselves, as our Chairman 
said, including women, children, and people with weakened im- 
mune systems, are the most vulnerable to foodborne illnesses. 

I am happy that we recently passed S. 1150, a bill which in- 
cluded a number of important food safety elements that are similar 
to elements contained in companion bill which Representative 
Debbie Stabenow and I had previously introduced, including a pro- 
vision that requires the Department of Agriculture to form a 
FEMA-like crisis management team to handle food poisoning out- 
breaks and other agriculture-related emergencies. These crisis 
management teams will int^rate efforts with Federal, State and 
local agencies as well as with our colleges and universities and 
other research organizations and function quickly to limit the 
harmful effects of contaminated food. 

As the volume of imported food, especially fruit and vegetables, 
continues to increase significantly while our Federal Government 
inspection resources remain the same, it is not surprising that the 
percentage of imported food shipments actually inspected has de- 
creased. In other words, the FDA cannot keep pace with the in- 
creasing volumes of imported foods under its jurisdiction, namely, 
fruit, vegetables and grains. 

In 1992, the FDA inspected 8 percent of imported foods. In 1997, 
it was only able to inspect 2 percent of imported foods. So we are 
going in the wrong direction. 

At the first hearing on this subject, we learned that Federal in- 
spection of imported foods is woefully inadequate. Enforcement is 
understaffed; remedies for violation of the food safety laws are 
weak. The President, as part of his Food Safety Initiative, has pro- 
posed that we provide the FDA with authority to require that im- 
ported foods be produced in foreign countries under food safety sys- 
tems that are equivalent to those in the United States. Fie has also 
proposed increasing funding to enhance inspections by FDA per- 
sonnel. I hope we will act on those measures promptly, hopefully 
in this Congress. 

We must also strengthen legal remedies available to Federal in- 
spectors by providing the Department of Agriculture with authority 
to mandate recalls of food under their jurisdiction and to increase 
fines that they can levy for food safety related violations. 

The President has also asked Federal agencies to devise a plan 
for creating a National Institute for Food Safety Research and has 
directed the FDA to issue regulations that would require warning 
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labels on fruit juice that has not been pasteurized or otherwise 
processed to kill bacteria. 

The case study that the Subcommittee takes up today, like the 
issue of tainted frozen strawberries from Mexico that sickened chil- 
dren in Michigan, reflects great gaps and weaknesses in our Fed- 
eral food safety scheme. We should provide the FDA equivalency 
authority. We should empower regulators to mandate recalls of 
tainted food. We should strengthen penalties for violating food safe- 
ty laws, and hopefully, we should act in this Congress before more 
Americans are stricken by foodborne illnesses that could have been 
prevented had those fruit and vegetables been grown in the United 
States. 

I want to again thank you. Madam Chairman, and thank our 
witnesses for their appearance today. I have to be at the Armed 
Services Committee as the senior Democrat there on an important 
hearing, so I will not be able to be here for this testimony, but I 
will surely follow it closely. 

Senator Collins. Thank you. Senator Levin. 

It is now my pleasure to recognize Senator Cochran, who is the 
Chairman of the Agriculture Appropriations Subcommittee, for any 
statement that he might have. 

OPENING STATEMENT OF SENATOR COCHRAN 

Senator Cochran. Thank you very much. Madam Chairman. 

Let me first commend you for this series of hearings you are hav- 
ing and the investigation that is being conducted by this Perma- 
nent Subcommittee on Investigations. I am happy to be a Member 
of this Subcommittee, and I think it can be a very helpful and im- 
portant contribution to our understanding more fully the problems 
of food safety in terms of inspection and detection. More com- 
plicated, and perhaps more important than any of this, is the ques- 
tion of which options we select to make a part of a reform effort 
to ensure that we do all that we possibly can to protect the safety 
and health of the consumers in America. That is the big challenge 
as I see it, and I hope that as we go through the process of looking 
at the facts that have been compiled by the Centers for Disease 
Control and other agencies and researchers, that we keep in mind 
that at some point, we have to confront the real challenge of com- 
ing up with a better system. 

Obviously, efficiencies have to be introduced into our food safety 
and inspection system at the Department of Agriculture and at the 
Food and Drug Administration. J ust giving the power to fine, the 
power to ban, to specific Federal agencies is not enough. We have 
disagreements now between those agencies as to which would be 
the more appropriate agency to have what authority, we have to 
cut through all of this internecine competition within the Federal 
agencies. We also have to confront the realities of possible retalia- 
tion from countries where bans may be imposed unilaterally, with- 
out any due process requirement, by a Federal agency. There are 
all kinds of problems that we have to understand before we make 
final decisions about how to improve the system that we have. 

We need to work hard, and I think the conduct of this hearing 
shows how concerned this Congress is to get something done that 
makes sense, that is workable, that is affordable, and that serves 
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the overriding interests of the consumers and the public in this 
country of ours. 

We have the safest supply of food of any country in the world, 
and we have an enormous opportunity to import, because of our 
high standard of living, food from all over the world, and our con- 
sumers have a greater range and variety of fresh vegetables and 
produce and wholesome meat and poultry and seafood of any coun- 
try in the world, and of this, we are very proud. 

But we do have some serious problems, and they will be identi- 
fied, and that is the purpose of this hearing, to find out the extent 
of the problems that we have now in terms of detecting contami- 
nated food supplies, particularly from imported fruit and v^eta- 
bles. Ensuring the safety of those foodstuffs comes under the juris- 
diction of the Food and Drug Administration. 

I am very glad to be here today, and I look forward to hearing 
the testimony and working closely with the other Members of this 
Committee to try to help come up with the best possible solution 
for dealing with the problems that we have. 

Thank you. 

Senator Collins. Thank you very much. Senator Cochran. 

Senator Lieberman, it is a pleasure to have you here today as 
well. 


OPENING STATEMENT OF SENATOR LIEBERMAN 

Senator Lieberman. Thank you. Madam Chairman, and thanks 
for conducting this very important series of hearings examining the 
safety of the food we eat. Thanks also to your staff for the high 
level of work that they have done on this. 

In my first year in the Senate, 1989, I was involved in an inves- 
tigation that the Environment and Public Works Committee did on 
pesticides in our foods. One of the things we found was that the 
FDA was letting into the country products that had been sprayed 
with pesticides that were illegal here. Another thing we found was 
that some American growers were using illegal pesticides on crops 
being grown for export. 

Both of those practices were outrageous and unacc^table, and in 
time. Congress and the Executive Branch did something about it. 

The problem of the safety of the food we eat, particularly the food 
that is imported, has become much worse since that first series of 
hearings I participated in in 1989 as it relates to imports, because, 
as we have indicated, the percentage of food that we eat that is im- 
ported has multiplied dramatically. 

Let me read from a quote given to The New York Times by Dr. 
Robert Tauxe, Chief of the Foodborne and Diarrheal Disease 
Branch at the Centers for Disease Control. Fie said: "Go to a res- 
taurant and take a look at your supper. Flow many different con- 
tinents are on your plate?" We could say that for a lot of the meals 
we eat at home as well. 

'The food chain that fills those plates has become unimaginably 
intricate," and they cite as an example alfalfa sprouts, which gave 
salmonella to hundreds of people in 24 States in the last couple of 
years. The seeds for those sprouts were bought from Uganda and 
Pakistan, among other nations, they were shipped through the 
Netherlands, they were flown into New York, and they were 
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trucked around the United States. That is why previously unknown 
pathogens are being discovered repeatedly and years after they ar- 
rive in the United States. It is one of the down sides of the global 
economy from which we have benefited in so many other ways. 

So I think this series of hearing is critically important. I remem- 
ber at the end of that series of hearings in 1989 saying that the 
party that you register with or the ideology that you hold does not 
affect the level of your concern about the safety of what you eat. 

I think that remains true. If there is anything that the public 
wants us to do, it is to act in areas like this, where they simply 
cannot act to protect themselves. We are a long way from the days 
when people used to grow most of the fruit and vegetables they ate 
right around where they lived. They come from all over the coun- 
try, and now, from all over the world, and they need us to stand 
as best we can between them, their stomachs and the rest of the 
world that puts food on their table. 

So I think there is a very broad public consensus that we do 
something about this. I particularly appreciate today. Madam 
Chair, that you are going to examine a case study, the cyclo- 
sporiasis outbreak, because I think it can help us bring into relief 
those things that the government is doing well along with the pri- 
vate sector and those things were are not doing well and, in some 
cases, are doing very badly. 

I was quite impressed in reviewing the materials for this morn- 
ing's hearing, this instance, by the excellent response of the CDC 
and our other public health officials to this fast-developing public 
health crisis. I know we are going to hear today about how they 
quickly traced seemingly isolated cases of a rare illness to a hand- 
ful of raspberry farms in Guatemala. 

It is a modern-day international epidemiological— and I might 
even add, gastrointestinal— Sherlock Holmes story. There is prob- 
ably a movie here somewhere. But it is remarkable and quite im- 
pressive, and clearly one of the things that we do well to the ben- 
efit of all in our country. And in the case of the cyclosporiasis cri- 
sis, which affected about 40 people in the State of Connecticut, I 
want to offer my thanks to the CDC for what they did. 

But among the things that we do not yet do well, as has been 
testified to, is to find a way to raise the level of protection of the 
food that we are importing. As I age, my memory may be some- 
what faulty, but I remember a witness, I believe from the FDA— 
we were talking about how much inspection occurred of imported 
fruit— and he was referring to a shipment of bananas that had 
some problems with pesticides, and he referenced "two" inspections. 

So I asked, "Of boatloads of bananas?" 

"No." 

"Of two boxes of bananas?" 

"No." 

I asked, 'Two what?" 

He said, 'Two bananas." 

Well, I may have the details of the story slightly off, but that is 
how poor it was then, and it is poorer now. As Senator Levin indi- 
cated, only 2 percent of imported foods are inspected by FDA. 

So we continue to have what I would describe as a desperate 
need to give more authority to the FDA over imported fruit and 
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vegetables and more people to exercise that authority, and I hope 
that some support for that emerges from these very important 
hearings that you are holding, Madam Chair. 

I thank you for your leadership here, and I look forward to work- 
ing with you and hearing the witnesses today. 

Senator Collins. Thank you. Senator. 

Due to time constraints, the Subcommittee was unable to accom- 
modate everyone who wished to testify today. We will, however, be 
leaving the hearing record open for 10 days so that anyone who 
wishes to submit a written statement may do so. 

In addition, without objection and for the convenience of all the 
Members, all exhibits, including the photographs and charts pre- 
viously made available to Subcommittee Members, will be made 
part of the hearing record. 

I would now like to ask our panel of witnesses to come forward. 
Our witnesses this morning will describe for us how outbreaks of 
foodborne illnesses are investigated and specifically examine the 
1996 and 1997 outbreaks of Cydospora associated with Guate- 
malan raspberries. 

The first witness. Dr. Stephanie Smith, is currently an investi- 
gator who is on the temporary staff of the Permanent Sub- 
committee on Investigations. Dr. Smith has a doctorate in food 
science from Michigan State University and nearly 6 years of food 
industry experience with two international companies as well as a 
domestic food distributor. She has been working as an investigator 
for the Subcommittee since October 1997, and we have been very 
pleased to have her as part of our team. 

As part of the Subcommittee's investigation. Dr. Smith traveled 
to Guatemala to observe first-hand the raspberry production and 
exportation process. 

Our second witness. Dr. J effery Foran, is an environmental sci- 
entist and expert in quantitative risk assessment. Dr. Foran is the 
Executive Director of the Risk Science Institute in Washington, 
DC. The Risk Science I nstitute is a component of the I nternational 
Life Science Institute, a nonprofit, worldwide foundation estab- 
lished in 1978 to advance the understanding of scientific issues re- 
lated to nutrition, food safety, toxicology, risk assessment and envi- 
ronment. In addition to being a scientist. Dr. Foran was also a con- 
sumer who became ill after consuming Guatemalan raspberries, 
proving that no matter what your level of expertise, no one is im- 
mune to Cydospora. 

Finally, we will hear from two officials from the CDC, Dr. Ste- 
phen Ostroff and Dr. Barbara Flerwaldt, who are both with CDC's 
National Center for I nfectious Diseases. Dr. Ostroff is the Associate 
Director for Epidemiologic Science, and Dr. Flerwaldt is a medical 
epidemiologist in the Division of Parasitic Diseases. Both have ex- 
tensive experience in investigating and tracking infectious diseases 
and were involved in the Cydospora case that we are examining 
today. 

Pursuant to Rule 6, all witnesses who testify before the Sub- 
committee are required to be sworn in, and you have already stood 
for me, but please raise your right hands. 
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Do you swear that the testimony you are about to give to the 
Subcommittee will be the truth, the whole truth, and nothing but 
the truth, so help you, God? 

Dr. OsTROFF. I do. 

Dr. Herwaldt. I do. 

Dr. Smith. I do. 

Dr. Foran. I do. 

Senator Collins. Thank you. Please be seated. 

I am going to ask each of you, in the interest of time, to limit 
your oral testimony to about 10 minutes each. If you ne^ a little 
longer, that is fine as well. We will be using a timing system this 
morning to assist you. Before the red light comes on, you will see 
the lights change from green to orange, and that will tell you that 
you have 1 minute left to wrap up your testimony. I want to assure 
you that your entire prepar^ testimony will be included in the 
record in its entirety. 

Dr. Smith, please proceed, and again, thank you for all your as- 
sistance to the Subcommittee. 

TESTIMONY OF DR. STEPHANIE A. SMITH, INVESTIGATOR, 

PERMANENT SUBCOMMITTEE ON INVESTIGATIONS, COM- 
MITTEE ON GOVERNMENTAL AFFAIRS, U.S. SENATE 

Dr. Smith. I would like to thank Senator Collins for the oppor- 
tunity to testify today before the Permanent Subcommittee on In- 
vestigations. I have a doctorate in food science from Michigan State 
University and nearly 6 years of food industry experience, as the 
Senator mentioned. I have been working as an investigator on the 
Permanent Subcommittee on Investigations since October of last 
year. 

This morning, I will report to the Subcommittee the results of a 
case study which is part of the ongoing investigation conducted at 
the direction of Senator Collins. I will describe the process by 
which fruit grown abroad reaches American consumers, using rasp- 
berry production in Guatemala as an example. 

Fresh Guatemalan raspberries have received considerable atten- 
tion because of their association with outbreaks of an infection 
caused by Cydospora cayetanensis, which occurred in the United 
States and Canada during the spring of 1996 and spring of 1997. 
Cydospora is a protozoan parasite that causes a gastrointestinal 
illness called cyclosporiasis. This illness is typically characterized 
by watery diarrhea and other symptoms such as nausea, abdominal 
cramps, substantial weight loss and fatigue. If not treated, the ill- 
ness can be severe and prolonged. 

Prior to the 1996 outbreak, Cydospora was relatively unknown 
in the United States. According to the scientific literature, only 
sporadic cases, mostly in travelers, and two small clusters of 
cyclosporiasis were recognized in North America. These clusters 
were associated with water, not food. 

I would like to make two points. First, very strong epidemiolog- 
ical evidence implicates the source of cyclosporiasis outbreaks of 
spring 1996 and spring 1997 as fresh Guatemalan raspberries. 
Flowever, neither the source of the contamination nor the point at 
which the contamination occurred is clear. One hypothesis is that 
raspberries became contaminated through spraying with insect!- 
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cides and fungicides mixed with contaminated water. Other 
hypotheses consider soil, animals or humans as sources of the con- 
tamination on the farm. 

Second, our investigation revealed that the Guatemalans, work- 
ing with the Centers for Disease Control and Prevention and the 
Food and Drug Administration, have made considerable invest- 
ments to upgrade their farm facilities and train their employees in 
proper agricultural, post-harvest handling, sanitation, personal hy- 
giene and recordkeeping practices. 

In late March of this year, as part of the Subcommittee's com- 
prehensive investigation of the safety of food imports, I, along with 
the Subcommittee's chief investigator, spent 4 days in Guatemala. 
The purpose of our trip was threefold: (1) to meet with representa- 
tives who were involved in production and exportation of fresh 
raspberries; (2) to make first-hand observations of raspberry farms 
and packing facilities; and (3) to document the raspberry produc- 
tion process. Our trip included visits to two analytical laboratories, 
10 berry farms, and a produce freezi ng facility. 

My comments today will be based on our observations as well as 
information supplied by the CDC, the FDA, the U.S. Department 
of Agriculture, the U.S. Customs Service, and officials of the Guate- 
malan Government. 

I would now like to walk through the process of raspberry pro- 
duction and distribution from a typical Guatemalan farm to an 
American table. As I stated, the mode of contamination of the fresh 
raspberries with Cydospora remains unknown. Flowever, I will 
highlight points in the generalized process at which the berries 
could have become contaminated. Keep in mind, that, in general, 
anything that comes in direct contact with the fruit, including 
water, soil and human hands, is potentially a source of contamina- 
tion. My testimony will follow the flow diagram displayed here.^ 

For seedlings to become flowering plants requires approximately 
6 months. Another 6 weeks is required for raspberries to be ready 
for harvest. This photograph 2 shows how raspberry plants are 
grown— typically, in hedgerows, supported by posts and wires. The 
plants are approximately 4 to 5 feet high and may or may not be 
tied to the wires individually, as shown here. The location of the 
fruit on the plant is at least 3 feet off the ground, and therefore, 
no direct contact occurs between the fruit and the soil. Soil is a 
possible vehicle of contamination, therefore, it is important that the 
soil not touch the fruit. 

The plants are watered using drip irrigation. A drip irrigation 
system typically consists of a piece of plastic tubing running along 
the ground as shown in this photograph. The underside of the tub- 
ing has small holes so the ground can be wet slowly over a long 
period of time. Fertilizers, if used, are administered through the 
drip irrigation system. No direct contact occurs between the fruit 
and the irrigation water. 

Pesticides are generally mixed with potable or drinking-quality 
water and sprayed directly onto the plants or the soil below. This 


J-See Exhibit No. 2 which appears in the Appendix on page 45. 

2 Photograph 1 of Exhibit No. 2 appears in the Appendix on page 46. 
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is the only water other than rain that intentionally contacts the 
berries directly. 

The berries are harvested dry and not washed at any point prior 
to sale, because they are very susceptible to mold. Water is also a 
possible source of contamination. Therefore, the quality of any 
water that contacts the berries is significant. 

Raspberries are harvested by hand, primarily by women. The 
berries must be handled very gently to preserve their quality. Ripe 
berries can be pulled from the plant very easily. The pickers gen- 
erally carry plastic trays strapp^ around their waists to keep their 
hands free, as shown in this photograph. i The plastic trays hold 
small plastic baskets into which the berries are placed. Again, let 
me emphasize that anything that comes in direct contact with the 
fruit, if contaminated itself, is a possible source of contamination. 

Once the baskets are full, the tray is taken to a packing shelter 
such as the one shown in this photograph . 2 Typically, these struc- 
tures have poured concrete floors and screen^ pass-through win- 
dows. By passing the trays brought from the fields through a win- 
dow, tracking dirt from the field into the packing shelter is avoid- 
ed. Some farms also use foot baths just outside the packing shelter 
door to clean shoe bottoms before entering. 

Inside the packing shelter, berries are classified as export grade 
or domestic grade based on color and degree of ripeness. The ber- 
ries are generally sorted and classified on large tables with smooth 
white surfaces, under a covered fluorescent light as shown in this 
photograph. 3 

The next photograph shows workers actually sorting, classifying 
and packing raspberries selected for export as fresh product in 
plastic containers called clamshells.'^ Containers of this type are 
commonly used for raspberries and blueberries. The clamshells are 
packed in cardboard flats, as shown in this photograph. ^ 

A flat holds 12 clamshells. The packaged fresh berries are stored 
in refrigerated rooms on individual farms or are transported within 
hours to exporter warehouses for cold storage prior to export. Pos- 
sible sources of contamination during sorting and packing include 
dirty hands and tabletops. 

For shipping, the cardboard flats are packed in 3'x3'x4' 
styrofoam-insulated cardboard boxes referred to as E -containers. 
One E-container holds 10 flats plus gel packs added to keep the ber- 
ries cold. The E-containers are transported in refrigerated trucks 
from exporter warehouses to the airport. Generally, the trucks ar- 
rive at the airport between 11 p.m. and midnight. 

Upon arrival, the berries are held in cold storage in the cargo 
area. Between 2 a.m. and 4 a.m., the berries are loaded onto either 
a cargo or passenger plane. All fresh raspberries from Guatemala 
are shipped by air to the United States. 

Miami, Florida has been the principal port of entry for fresh 
Guatemalan raspberries, with the majority of the berries passing 
through its airport. After arriving in Miami, the berries are un- 


1 Photograph 2 of Exhibit No. 2 appears in the Appendix on page 47. 

2 Photograph 3 of Exhibit No. 2 appears in the Appendix on page 48. 

3 Photograph 4 of Exhibit No. 2 appears in the Appendix on page 49. 

‘‘Photograph 5 of Exhibit No. 2 appears in the Appendix on page 50. 

3 Photograph 6 of Exhibit No. 2 appears in the Appendix on page 51. 
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loaded from the planes, as shown in this photograph. i The berries 
must then be cleared by the USDA's Animal and Plant Health In- 
spection Service, or APHIS. 

The inspectors use USDA cargo clearance areas containing exam- 
ination tables for visual inspection of incoming plants and plant 
products, including fruit and vegetables. The role of APHIS is to 
protect U.S. animals and plants from the spread of foreign animal 
and plant pests and diseases— not to protect U.S. consumers from 
human disease. 

For raspberries, the inspectors remove a clamshell from a flat, 
open it, empty the berries onto the table and visually inspect them. 
The berries are then returned to the clamshell, replaced in the flat, 
and returned to the storage location before being collected by the 
I mporters. 

Removing the fruit from its container creates an opportunity for 
it to become contaminated by contact with human hands or with 
soil which may remain on the inspection table from previous ex- 
aminations of plants or flowers. However, while microbial contami- 
nation could hypothetically occur in this manner, the sheer number 
of event locations, shippers, distributors and cargo clearance areas 
made the possibility of raspberry contamination occurring in the 
United States highly unlikely. 

The FDA is also responsible for clearing imported fruit and vege- 
tables as well as all other imported foods, except for meat, poultry 
and some egg products— which are under the jurisdiction of the 
USDA's Food Safety and Inspection Service. FDA inspectors may 
automatically release the fruit based on the product's import his- 
tory, or the inspectors may conduct a physical examination of the 
fruit and/or collect a sample for laboratory testing prior to releasing 
the product into U.S. commerce. 

Once the raspberries have been cleared at the port of entry, im- 
porters ship the berries to distributors either by airplane or by 
truck. Generally, if they are shipped in a refrigerated truck, the 
flats are stack^ on a pallet without using gelpacks. If they are 
transported in an airplane or a nonrefrigerat^ truck, they are re- 
pack^ into E -containers with gelpacks. 

Distributors fill and deliver orders for fresh raspberries placed by 
retail outlets and food service establishments. Surprisingly, our in- 
vestigation revealed that raspberries harvested one afternoon on a 
Guatemalan berry farm can be on an American consumer's table 
the very next day. The entire farm-to-table process can be com- 
pleted in less than 24 hours, even when the farm is located in Cen- 
tral America. 

Finally, upon receipt by the retailer or food service establish- 
ment, fresh berries are generally stored briefly until displayed for 
sale or prepared for consumption. Food preparation is always a po- 
tential point of contamination, depending largely on how the food 
is handled. That is why proper handling practices are so important. 
Proper food preparation practices include washing hands often, sep- 
arating washed and cooked foods from unwashed and raw foods, as 
well as animal products from plant products. 


1 Photograph 7 of Exhibit No. 2 appears in the Appendix on page 52. 
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However, as I stated previously, in these cases, it is most likely 
the raspberries were already contaminated prior to reaching the re- 
tailer or food service establishment. 

In closing, I would like to quote one of my colleagues from the 
CDC, Dr. Morris Potter, who I believe accurately summarizes the 
challenge posed by foodborne illness: "If one recognizes that ensur- 
ing food safety is inherently uncertain, foodborne illnesses become 
opportunities to learn rather than failures to predict. Foodborne 
disease will occur, and we must be prepared to react quickly to re- 
duce the risk of new foodborne hazards." 

Further, I would like to emphasize that we live in a Nation that 
trades food on a global basis. In efforts to ensure the safest U.S. 
food supply possible from farm to table, it is essential to remember 
that increasingly, the farm is in another country. 

In 1996, the United States imported $7.2 billion worth of fruit 
and vegetables from at least 90 different countries, an increase of 
48 percent from 1990. And this trend will continue. 

The FDA has projected that imports of fruit and vegetables will 
go up by another 33 percent between now and the year 2002. The 
United States will continue to import foreign produce to meet the 
demand of American consumers for a variety of fresh fruit and 
vegetables year round. Therefore, food safety is an international 
issue. 

Thank you again. Madam Chairman, for the opportunity to 
present this phase of the Subcommittee's food safety investigation. 

I am, of course, available to answer questions. 

Senator Collins. Thank you. Dr. Smith. 

Dr. Foran. 

TESTIMONY OF DR. J EFFERY A. FORANA CYCLOSPORA CASE 

PATIENT, AND EXECUTIVE DIRECTOR, RISK SCIENCE INSTI- 
TUTE, INTERNATIONAL LIFE SCIENCE INSTITUTE 

Dr. Foran. Thank you. Senator. 

I am Dr. Jeffery Foran. I am Executive Director of the Inter- 
national Life Science Institute (I LSI), Risk Science Institute here 
in Washington, DC. The I LSI Risk Science Institute is a nonprofit 
institute established in 1985 to advance and improve the scientific 
basis for ecological and human health risk assessment. RSI works 
toward this goal through an international program of research, 
working groups, conferences, workshops, publications, seminars 
and training programs. 

We recognize that public health decisions must be based on the 
best available science and thus, in all of our activities, we work to- 
ward consensus resolution on the scientific issues by facilitating 
discussion and cooperation among scientists from academia, indus- 
try, government, and the public-interest sector. 

During the spring of 1996, I attended a buffet luncheon at which 
a variety of fruit and other foods was served. Approximately 10 
days to 2 weeks after the luncheon, I develop^ acute gastro- 
enteritis and diarrhea. Several other individuals who participated 
in the luncheon developed similar symptoms, which included nau- 
sea, fatigue, loss of appetite and weight loss. 


iJhe prepared statement of Dr. Foran appears in the Appendix on page 161. 
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Upon the discovery of the similarity of our symptoms, and sus- 
pecting a similar disease etiology, we contacted the Washington, 
D.C. Public Health Commission, and subsequently, the Centers for 
Disease Control and Prevention. We asked them to investigate the 
potential for food-related causes of these symptoms. 

During the investigation of the nature of these symptoms, I vis- 
ited my physician to determine what might be causing my illness. 
My physician did not at the time suspect a foodborne illness. Rath- 
er, he suggested that my fatigue and weight loss might be due to 
stress and a very hectic sch^ule. No medication was prescribed 
during my first visit. 

After this visit, we began to learn through the news media of a 
foodborne pathogen, Cydospora, which elicited symptoms in ex- 
posed individuals that were identical to my own, and others who 
participated in the luncheon. 

I recontacted my physician upon learning of the symptoms 
caused by Cydospora infection and the appropriate treatment. The 
CDC subsequently confirmed the outbreak of cyclosporiasis in indi- 
viduals who attended our luncheon. I then received medication and 
was relatively free of symptoms within 14 days of receiving medica- 
tion. Subsequently, we learned from the CDC investigation that 
Cydospora most likely occurred on the raspberries that were 
servea during the luncheon, and that these raspberries were most 
likely imported to the United States. 

For several years, the I LSI Risk Science I nstitute has been devel- 
oping a method to assess the human health risks associated with 
exposure to food- and waterborne pathogens. The disease outbreak 
in individuals who attended the luncheon has provided valuable, 
although I admit somewhat uncomfortable, personal lesson of the 
value of our work. In 1996, RSI published an article entitled "A 
Conceptual Framework to Assess the Risks of Human Disease Fol- 
lowing Exposure to Pathogens." ^ This framework, which was devel- 
oped by a group of 30 scientists convened by the I LSI Risk Science 
I nstitute, highlights the information that must be gathered to fully 
understand the health risks posed by exposure to food and water- 
borne pathogens. Critical to such an assessment is information on 
the nature of the pathogen itself— for example, where it occurs, its 
life-cycle, its ability to cause disease; the nature of exposure to the 
pathogen— how, when and how much we might be exposed to it; in- 
formation on host susceptibility, the health effects caused by the 
pathogen, the severity of the disease in the host, the nature of the 
dose/infectivity/response relationship between the pathogen and the 
host, and an array of other factors. 

Unfortunately, much of this information is not available for 
many pathogens that infect humans and cause diseases. For exam- 
ple, with regard to Cydospora, at the time of our outbreak, most 
physicians and public health experts did not fully understand the 
nature of the organism, its occurrence, its infectivity, and many 
other issues necessary to characterize the human health risks asso- 
ciated with exposure to the organism. And even after significant in- 
vestigation, scientists have still not resolved several of the critical 
issues about Cydospora as well as many other pathogens, such as 


J-See Exhibit No. 8, Attachment G which appears in the Appendix on page 142. 
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the nature of the dose/infectivity/response relationship, which is a 
key issue in conducting a quantitative risk assessment. 

Stated in a simpler fashion, we did not at the time of our out- 
break and still do not know how many contaminated raspberries 
one must eat to become infected, or what concentration of 
Cydospora oocysts must occur on a single raspberry to result in in- 
fection. 

Clearly, the state of the science is poorly-advanced an likely in- 
capable of supporting a comprehensive and conclusive risk assess- 
ment for Cydospora. 

Similar uncertainties confront the risk assessment community 
with respect to many other food- and waterborne pathogens. 

Now, why is risk assessment for pathogens so important? Risk 
assessment is a process that facilitates the organization of informa- 
tion on health risks posed by exposure to pathogens. Organization 
of information on health risks is necessary because of the com- 
plexity of such information and the likelihood that without such an 
organizational process, critical pieces of information leading to an 
understanding of the health risks will be missed. 

Additionally, the use of risk assessment methods to gather and 
organize information on health risks facilitates the identification of 
knowledge and data gaps that must be filled to fully understand 
and characterize risks. 

Finally, and I think most important, quantitative risk assess- 
ment can provide a probabilistic expression of health risks. This in- 
formation is critical in assessing the efficacy of control technologies, 
in comparing the benefits of different control technologies, in the 
conduct of cost/benefit analyses, and in facilitating the development 
and selection of policy options to manage health risks. Without a 
quantitative assessment of health risks, we are left with simple 
guesses as to which control technologies or policies are most appro- 
priate to reduce health risks associated with exposure to food- and 
waterborne pathogens. 

Risk assessment is not a panacea. It will not prevent all human 
infection and disease. And without reliable data, or used improp- 
erly, it can even provide misleading information. However, when 
used correctly and conducted with reliable data, risk assessment 
will provide and encourage the development of information that 
will lead to informed decisionmaking. It can also provide pre- 
dictions of potential health risks, which can then be managed be- 
fore disease occurs in human populations. At its best, it could even 
play a role in preventing the outbreak of cyclosporiasis and other 
pathogen-related diseases. 

For this reason, adequate resources must be made available to 
conduct comprehensive risk assessments for food- and waterborne 
pathogens and to address the many uncertainties and knowledge 
gaps that accompany the risk assessment process. 

I appreciate the opportunity to present these remarks and will 
be glad to entertain questions. 

Senator Collins. Thank you very much. 

Dr. Ostroff, it is my understanding that you are going to be pre- 
senting for the CDC today. 

Dr. Ostroff. That is correct. Senator. 

Senator Collins. Please proceed. 
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TESTIMONY OF DR. STEPHEN M. OSTROFF.i ASSOCIATE 

DIRECTOR FOR EPIDEMIOLOGIC SCIENCE, NATIONAL CEN- 
TER FOR INFECTIOUS DISEASES, CENTERS FOR DISEASE 

CONTROL AND PREVENTION, ATLANTA, GEORGIA, ACCOM- 
PANIED BY DR. BARBARA L. HERWALDT, MEDICAL EPI- 
DEMIOLOGIST, DIVISION OF PARASITIC DISEASES 

Dr. OsTROFF. Let me begin by thanking you and other Members 
of the Subcommittee for holding this hearing and for your ongoing 
support and interest in food safety. 

As mentioned, I am the Associate Director for Epidemiologic 
Science at the National Center for Infectious Diseases, and thus, 

I am responsible for all of the outbreak investigations that we do. 

I am accompanied by Dr. Barbara Herwaldt, from the Division of 
Parasitic Diseases, who coordinated our investigations of 
Cydospora in 1996 and 1997. 

This is a dynamic period for public health and infectious dis- 
eases. Almost every year, we find a new disease-causing microbe or 
discover the causative agent for a previously-known disease, includ- 
ing ones like HIV, E. coli 0157:H7, hepatitis C and hantavirus. 

Today, there are many challenges in our ability to protect the 
public's health. These include changing technologies, changes in 
the environment, global movements of people and products, popu- 
lation growth, and social and behavioral changes. These factors cer- 
tainly operate in the area of food safety and foodborne diseases, 
where forces which were hard to imagine at the turn of the cen- 
tury, play a major role today, including a globalized food supply, 
large-scale food production and distribution networks, and changes 
in consumer eating habits. 

Although Americans have one of the safest and most diverse food 
supplies in the world, foodborne diseases remain a threat to us all. 
It has been estimated that between 6 and 33 million foodborne ill- 
nesses occur each year in this country. As a result of evolving pat- 
terns of food supply and production, the spectrum of foodborne dis- 
ease is also evolving with new agents and patterns of transmission 
occurring. 

CDC's mission, put very simply, is to keep our finger on the 
pulse of the public's health. In the food safety area, we work with 
a variety of public and private partners to conduct surveillance for 
foodborne illness, investigate outbreaks, and perform special epi- 
demiologic and laboratory studies. 

In public health, surveillance means the ongoing collection of in- 
formation about health events such as cases of salmonellosis or bot- 
ulism. Traditionally, this has been done using a system set up at 
the turn of the 20th Century in which physicians, hospitals and 
other sources reported illnesses to the health department. Today, 
these systems are simply not adequate by themselves to address 
21st Century foodborne disease problems. 

In 1994, we issued a strategic plan called "Addressing Emerging 
Infectious Diseases: A Prevention Strategy for the Unit^ States,"^ 
which emphasized harnessing modern communications, computing 
and molecular biology to conduct our surveillance, applied research 


iJhe prepared statement of Dr. Ostroff appears in the Appendix on page 165. 

1 Exhibit No. 3b is retained in the fiies of the Permanent Subcommittee on I nvestigations. 
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and prevention mission. This has been the platform for all of our 
activities under the President's National Food Safety Initiative. 

It seems natural to ask why the estimates of the burden of 
foodborne disease are so rough. I n order to determine the true bur- 
den, a series of actions have to occur, as you will see on the poster 
that is about to be displayed. 

First, the illness must be serious enough for the victim to seek 
medical attention. Then, the clinician must consider the cause to 
be foodborne and request the proper tests. The right specimens 
have to be collected, and the lab must be able to do the right tests. 
The results must then be reported to the health department and 
eventually to CDC. 

For many cases, not all of these steps occur, and these cases are 
missed. As an example, we estimate that there are 2 million cases 
of salmonella infection in the United States annually, but only 
about one in 40 are ever identified and reported to the health de- 
partment. 

CDC and its partners have been working to build better report- 
ing of foodborne illnesses. These steps include building better ca- 
pacity in State and local health departments for foodborne disease 
investigation and lab diagnostics, establishing automated reporting 
systems for foodborne pathogens, and, for better and faster analysis 
of data, creation of a system known as FoodNet in seven health de- 
partments around the country to actively seek out cases of 
foodborne illness and determine the true burden of diarrheal dis- 
ease. FoodNet is one of the major tools we must have to dem- 
onstrate the impact of actions initiated by our partners at USDA 
and FDA, such as the 1997 Food Code and FIACCP measures, on 
the ultimate goal of lowering the incidence of human foodborne dis- 
eases. 

Outbreaks are defined as a greater number of cases of illness 
than expected within a given time frame or geographic area. About 
400 to 500 foodborne outbreaks are reported annually to CDC. 
This, too, is likely to be a gross underestimate as many outbreaks 
are never recognized, and seemingly sporadic cases of illness are 
never linked together. 

To better identify outbreaks, CDC has worked to create the 
PulseNet system for molecular fingerprinting of foodborne patho- 
gens, much like the local police department fingerprints cri mi nals.^ 
This poster shows the current status of the FoodNet system, which 
is nationally based, with a centralized computer database at CDC.3 
Whenever we find two microbes with the same fingerprint pattern, 
it means they are somehow linked. Our job is to find out how. 

Using resources provided by CDC, routine use of this technology 
allowed Colorado to recognize the E. coli outbreak linked to beef 
patties last year, leading to the recall of 25 million pounds of 
ground beef. This outbreak surely otherwise would nave been 
missed. 

Molecular viral sequencing allowed us to show that the cases of 
hepatitis among schoolchildren in your home State of Maine last 
year were part of the larger frozen strawberry outbreak which was 


2 See Exhibit No. 5a which appears in the Appendix on page 55. 
3 See Exhibit No. 5b which appears in the Appendix on page 56. 
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mentioned by Senator Levin in Michigan school children at the 
same time. 

CDC's role in outbreak investigations is very well -illustrated by 
the 1996 and 1997 outbreaks of infection caused by Cydospora, 
which the other two presenters have mentioned. 

Senator Collins. Excuse me, Doctor, I apologize for having to in- 
terrupt you. We are in the midst of a vote, and I have only 2 min- 
utes to make it to the floor. 

It seems to me this is a good breaking point, because I know the 
next part of your testimony will talk specifically about the 1996- 
1997 outbreak of Cydospora which is our cases study today. 

Dr. OsTROFF. That is correct. 

Senator Collins. So, with apologies to everyone, I am going to 
call a 15-minute recess, because we unfortunately have two votes. 

I hope I will make this one, and then we will have a second vote, 
and I will come back as soon as possible. 

We will be in recess for 15 minutes. Thank you. 

[Recess.] 

The Subcommittee will please return to order. Dr. Ostroff, I will 
ask you to continue with your excellent testimony. 

Dr. Ostroff. Thank you. Senator. 

Getting to the Cydospora issue, CDC's role in the outbreak in- 
vestigation is very well -illustrated by the outbreaks of infection 
caus^ by Cydospora in 1996 and 1997. Cydospora is typically 
characterized by watery diarrhea and other symptoms such as nau- 
sea, abdominal cramps, weight loss and fatigue. If not treated, as 
was mentioned, the illness can be severe and prolonged. 

Before 1996, most of the small number of cases of cyclosporiasis 
in the United States occurred in travelers who had been in devel- 
oping countries, and only three small U.S. outbreaks had been re- 
port^. 

This pattern changed dramatically in 1996 when health depart- 
ments noted cases of cyclosporiasis in people who had not traveled 
overseas. In mid-May of 1996, health departments in Florida and 
New York informed CDC that sporadic cases of cyclosporiasis had 
been identified in their States. At the end of May, health depart- 
ments in Texas and Canada told us that some people who had at- 
tended specific events such as a party had become ill with 
cyclosporiasis. Thus, we were notified of what we refer to as "clus- 
ters" of cases, which indicated that an outbreak may be occurring. 

Ultimately, 55 clusters with a total of 725 cases of cyclosporiasis 
were reported to CDC by 14 States, the District of Columbia and 
two Canadian provinces. These clusters were associated with 
events that had occurred between May 3 and J une 14, 1996. I n ad- 
dition, 740 sporadic cases that were not associated with identified 
events or with overseas travel were reported, for an overall total 
of almost 1,500 cases from 20 States, District of Columbia, and two 
provinces in Canada. 

Twenty-two people are known to have been hospitalized, but no 
deaths are known to have occurred. As mentioned earlier, because 
many cases are probably not recognized, these numbers are likely 
to be very gross underestimates. 

CDC played many roles in the outbreak investigation, including 
serving as the national reference laboratory for identifying 
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Cydospora in stcwl specimens, thus confirming that the parasite 
caused the outbreak. This role was particularly important because 
many laboratorians had not had any experience in identifying 
Cydospora. 

We also helped State and local health departments conduct the 
studies that ultimately implicated raspberries as the food item that 
had made people sick, focusing on the clusters of cases that were 
associated with specific events. Health departments interviewed 
the people who had attended the respective events about what they 
had consumed and compared the responses of the sick and the well 
people to see how they differed. CDC assisted in various ways— for 
example, by helping to design the questionnaires, conduct the data 
analysis, and identify important issues that needed to be addressed 
in the investigations. In several instances, we actually fielded 
teams to assist the State health departments with the investiga- 
tions. 

As more and more clusters of cases were identified, CDC's coordi- 
nating role at the national level became more important. We spon- 
sored frequent conference calls for all participants who were doing 
investigations and a meeting in J uly 1996 to discuss the findings 
to date and help establish priorities for the investigation and for 
future research. 

Whereas the investigators from the individual States and local- 
ities were able to focus on their own jurisdictions, our job was to 
look at the overall national patterns that emerged as data from the 
individual clusters was compiled and analyzed. 

Fresh raspberries were found to have been served at virtually all 
of the clusters of events, and a strong statistical association was 
found between illness and consumption of raspberries. Studies that 
compared the exposures of sporadic cases and control subjects were 
also conducted and also implicated raspberries. 

Once it was determined that raspberries were the food item re- 
sponsible for illness, the next step was to determine where they 
had been grown, a process which required close coordination with 
FDA, State and local agencies, and industry. The tracebacks en- 
tailed determining where the various events took place and where 
the raspberries that were served had been bought. The raspberries 
were then tracked from suppliers and distributors back to import- 
ers, exporters and farms of origin, looking for common themes at 
each step. The available traceback data implicated Guatemala as 
the common source for the raspberries. 

I nvestigators next tried to determine how the raspberries became 
contaminated. We sent investigators to Guatemala and Miami, a 
major port of entry for imported raspberries, to explore possible 
modes of contamination. We were able to observe how raspberries 
were grown, picked, sorted, packed, cooled, transported and in- 
spected. Because no step along the path after the berries left the 
farm was linked to all events for which we had adequate data 
about the source of the implicated raspberries, we concluded that 
some practice or attribute common to multiple farms was the most 
likely explanation for the outbreak. 

As was mentioned, one hypothesis was that contaminated water 
may have been used to mix the insecticides, fungicides and fer- 
tilizers that were sprayed on the raspberries. Good laboratory 
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methcxis for detecting low levels of the parasite on produce such as 
raspberries, or in water and other environmental samples, are not 
available. By the time the clusters of cases were detected, leftover 
raspberries from the events were not available for testing. 

Although the precise mechanism by which the raspberries be- 
came contaminated was unclear, FDA and CDC provided sugges- 
tions to the Guatemalan Berry Commission about possible ways to 
raiuce the risk for contamination. The Berry Commission vol- 
untary implemented various prudent measures to improve water 
quality and sanitary conditions on farms that were going to export 
to the United States in subsequent export seasons. 

Despite these control measures, another multi-State outbreak 
linked to Guatemalan raspberries occurred in North America in the 
spring of 1997. CDC learned of this outbreak in early May 1997, 
when several health departments informed us of clusters of cases 
that were associated with April events. Ultimately, 41 clusters with 
over 700 cases were reported which were associated with events 
that occurred April 1 through May 26, 1997, in 13 States, the Dis- 
trict of Columbia, and one Canadian province. Counting the spo- 
radic cases, more than 1,000 cases in 17 States, District of Colum- 
bia and two provinces were identified. 

Once again, the investigation which focused on the clusters of 
cases implicated fresh raspberries and Guatemala was found to be 
the major source of the implicated berries. The outbreak ended 
shortly after Guatemala voluntarily suspended exportation of fresh 
raspberries to the United States at the end of May 1997. 

Why did the second outbreak occur? One possibility is that the 
control measures on the farms were never ad^uately imple- 
mented. Another is that the true source of contamination was not 
found, so that the measures which were taken did not control the 
problem. The latter is certainly possible since there are so many 
critical questions about this parasite which we cannot answer. 

For instance, we do not know where the parasite lives in nature. 
With no animal models for the disease, it cannot be easily studied 
in the laboratory setting. Infected human stool is the only source 
we have for this parasite, so a ready supply of the organism is not 
very easy to obtain. We have no test to tell us whether the parasite 
is alive or dead, other than when it causes human illness, and no 
subtyping methods like we do for some of our other pathogens. 
Most importantly, we do not have a good test for it in fruit or in 
water. 

Although this parasite can be cured with antibiotics, as our 
mothers told us, an ounce of prevention is worth a pound of cure. 
Lacking these answers, the only preventive measure available to 
FDA was to restrict the import of Guatemalan raspberries into the 
United States between March 15 and August 15 of this year. So 
far, this step seems to have worked, since we have seen no 
Cydospora outbreaks linked to raspberries in the United States 
this year. 

The Cydcspora story is a model for emerging foodborne diseases 
in many ways. This includes a newly-recognized pathogen, many 
unanswered scientific questions, an unusual food vehicle for dis- 
ease, a high-profile disease outbreak involving thousands of people 
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over multiple States and countries, and economic and diplomatic 
overtones. 

As we move into the next century, we are likely to see more sto- 
ries like Cydospora that involve a newly-recognized microbe and 
many unanswered questions. We must have the tools at hand to 
rapidly recognize and respond to these new foodborne threats. As 
we work toward this goal, the number of reported cases and out- 
breaks will probably first go up rather than down. This should be 
viewed as good, as it means we will be seeing the problems that 
we now surely miss. We can only devise appropriate preventive 
measures and assure ourselves that our risk reduction strategies 
work if we know what the problem are that are out there. We owe 
this to you and to the American consumer as we move into the next 
century. 

Thank you for your time, and both Dr. Herwaldt and I would be 
happy to answer any of your questions. 

Senator Collins. Thank you very much. Dr. Ostroff. 

Dr. Ostroff, let me start by asking you a question about the re- 
cent outbreak of Cydospora in Canada. You mentioned just now 
that the United States took steps to ban the export of Guatemalan 
raspberries, which seems to have prevented the spring outbreak in 
the United States that occurred during 1996 and 1997. In Canada, 
however, we have had a spring outbreak of Cydospora just this 
year. Can you tell us anything about the Canadian outbreak? Is 
CDC involved at all in assisting the Canadian public health au- 
thorities in trying to do the traceback process? 

Dr. Ostroff. Yes. Let me answer very briefly and then I will ask 
Dr. Herwaldt if she has anything to add. 

We have been assisting the Canadians in looking into the out- 
breaks, the clusters, which have been recognized so far in 1998. 
Our understanding is that there have been 14 separate clusters 
that have been recognized involving about 200 individuals. Cer- 
tainly the preliminary data— and those numbers will probably 
change; they are very preliminary— suggests that these outbreaks 
are once again linked to raspberries. The preliminary information 
in terms of the tracebacks suggest that the source was Guatemala. 

Again, we have been assisting the Canadians in terms of con- 
ducting the investigations as well as the tracebacks. 

Barbara, do you have anything to add? 

Dr. Herwaldt. No. I would just like to reiterate what Dr. Ostroff 
said. The investigation is ongoing. All the numbers are prelimi- 
nary. Both clusters and sporadic cases have been identified, and as 
he pointed out, both the epidemiologic and traceback investigations 
to date are leading us and the Canadians to the conclusion that 
again, Guatemalan raspberries have caused this outbreak. 

Senator Collins. Dr. Herwaldt, I would like to examine with you 
in more detail the traceback process. Senator Lieberman aptly de- 
scribed it as being akin to a medical detective story, and I think 
it is, in many ways. 

I know that the CDC is not responsible for every part of the in- 
vestigation, but I would like you to respond based on your knowl- 
edge of how other entities cooperate with the CDC and give us a 
fuller picture of the traceback process going from a patient like Dr. 
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Foran, who became ill from eating the contaminated raspberries, 
back to the farms in Guatemala. 

First of all, I assume that you start with reports from State 
health departments that identify an incidence of cyclosporiasis and 
that they were greater than normal. But it must have been difficult 
for public health authorities, given what Dr. Ostroff has told us 
about the lack of information and the lack of tests, to deal with this 
rather exotic microbe that we are dealing with in Cydospora. 

Could you tell us how the reports came to the CDC and walk us 
through the process? 

Dr. FIerwaldt. Yes. Thank you for the question. 

These sorts of investigations are very complex, as you alluded to, 
and difficult to conduct. It requires the collaborative work of many 
persons from many agencies. As you said, we initially hear about 
cases of ill persons from State health departments, local health de- 
partments, sometimes from the physician and sometimes from the 
patient himself or herself. 

Cydospora is one of the many emerging pathogens that we are 
dealing with, and many people in State and local health depart- 
ments know that we are interested in organisms sucn as 
Cydospora and do let us know when they hear of cases. 

As has been previously mentioned, there are some severe con- 
straints we are operating under because many sick people may not 
go to see their doctors, and many doctors may not do the appro- 
priate tests. They may not realize that you have to specifically re- 
quest testing for Cydospora to have the testing done. Many labora- 
tories, at least before the 1996 outbreak, did not yet have the nec- 
essary experience and expertise to identify the organism even if 
they did the appropriate test. 

So there were many links along the chain for us to even hear 
that a case was caused by Cydospora. Sorry, did you have a ques- 
tion? 

Senator Collins. Once you do get that report, is there an inter- 
view process where you try to figure out who ate what, at what 
event? 

Dr. FIerwaldt. Exactly. 

Senator Collins. I mean, to try to identify the food involved 
must be a difficult task and involve some sort of interview process; 
is that correct? 

Dr. FIerwaldt. Yes. 

Senator Collins. Tell us about that part of the process. 

Dr. FIerwaldt. OK. We have two types of cases, and I will em- 
phasize what happened with the clusters of cases. These were asso- 
ciated with events, or parties. To investigate them, the health de- 
partment would use a structured questionnaire and interview both 
sick people and well people, asking them not only about their 
symptoms, but about everything they ate and drank at the event. 
Then they would compare the exposures of the sick people and the 
well people to see how they differed. Then, statistical tests would 
be used to determine what could differentiate the exposures and 
determine what caused the illness. 

We had both the blessing and the curse of having multiple clus- 
ters. We did not have just one little one; we had multiple ones. It 
was both a blessing and a curse. It was a curse because, obviously. 
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it required much more work, but it was a real blessing because it 
strengthened our conclusions and made them all the more compel- 
ling because we had the same conclusions being reached by mul- 
tiple investigators scattered all across the country and also in Can- 
ada. 

Senator Collins. When did it become evident that the rasp- 
berries were the culprit? 

Dr. Herwaldt. Well, there are a couple of different kinds of evi- 
dence. First and foremost, the mere fact that raspberries over- 
whelmingly were the common theme was an important observation. 
Of course, that was not clear at the very beginning because we just 
knew of a few clusters at that time. But as we heard of more and 
more clusters and more and more events and learned about the 
menus, it became quite obvious that raspberries were the common 
theme. 

Then, we moved one step beyond that. We did not rely on that 
alone. We also wanted strong statistical evidence that could com- 
pel 11 ngly say with real confidence that it was the raspberries. 

Senator Collins. Once you identified raspberries as the source, 
how did you then go about determining where the raspberries came 
from? 

Dr. Herwaldt. In all aspects of the investigation, we looked for 
common themes. That was true for the epidemiologic aspects, and 
it was true as well for the traceback aspects. We looked for com- 
mon themes at every step along the way. 

To trace the source of the raspberries, we had to, as Dr. Smith 
pointed out, look at every step. We were going in reverse; it was 
to trace back from the table back to the farm. For example, if there 
was a party, we needed to find out where the raspberries were 
bought, where they came from— was it a restaurant, was it a su- 
permarket— where that supermarket or restaurant got its rasp- 
berries. We had to go back to the distributors, and from the dis- 
tributors back to the importers, and from the importers back to the 
exporters, and from the exporters back to the farms. 

So every step along the way had to be investigated in detail, and 
again, the overwhelming common theme was Guatemala, so that 
we could confidently conclude that not only were raspberries the 
vehicle but that Guatemala was the source of the raspberries. 

Senator Collins. Did the CDC actually visit farms in Guatemala 
to try to pinpoint the source of the contamination? 

Dr. Herwaldt. Yes. CDC in fact fortuitously has a field station 
in Guatemala which has facilitated our investigation, but on mul- 
tiple occasions, officials from CDC here in the States, as well as 
from FDA and other agencies, have gone to Guatemala. Unfortu- 
nately, we have not been able to identify with confidence the mode 
of contamination. As has been previously mentioned, we have var- 
ious hypotheses, but we do not yet know with certainty what 
caused the problem. 

Senator Collins. The CDC was able to trace the source back to 
specific farms. As I understand it, there were 10 farms that were 
visited, and your statistical analysis suggests that five farms could 
have been the source of some 85 percent of the contamination. Is 
that accurate? 
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Dr. Herwaldt. That is actually a little bit complex, because the 
problem is you do not always know with certainty which shipment 
of raspberries was used to supply a supermarket or a restaurant 
or whatever. Then, in addition, usually, multiple farms contribute 
raspberries to a shipment of raspberries. So what we needed to do 
was say for an individual event, this was the list of possible farms 
that could have contributed the raspberries, and then we again 
looked for common themes. We were able to say the minimum 
number of farms that could have been responsible, but we did not 
know for sure necessarily that it was Farm X, Farm Y, Farm Z, 
in all cases. But we can say that no one farm could have accounted 
for the whole outbreak, nor could any one exporter have accounted 
for the whole outbreak, and that is true for the 1996 outbreak and 
the 1997 outbreak. 

Senator Collins. Is the CDC's best hypothesis at this point that 
it is a case of contaminated water used by the farms? 

Dr. FIerwaldt. I would say that that is one of our major 
hypotheses, and it is an attractive hypothesis for several reasons. 
First and foremost, we know that this organism can be transmitted 
by the waterborne route. Also, another reason the hypothesis is at- 
tractive is we need a hypothesis that can account for the fact that 
both outbreaks were rather long, and no one farm could account for 
the entire outbreak. So we needed a mechanism for contamination 
of relatively large numbers of raspberries. 

But given that it is an emerging pathogen, so many unanswered 
questions, and we do not have definitive evidence of how the con- 
tamination occurred, we do not want to be too strong in what we 
say about how it might have occurred. 

Senator Collins. Thank you. 

Dr. Smith, I would like to turn to you to learn more about the 
Subcommittee's investigation and specifically, your visit to the 10 
berry farms in Guatemala. 

First, are raspberries native to Guatemala? 

Dr. Smith. They are not. 

Senator Collins. Could you tell us how raspberries came to be 
grown in Guatemala and the role that the United States may have 
played in that effort? 

Dr. Smith. Actually, it was the United States Agency for Inter- 
national Development that, through contractors, got the Guate- 
malans and other Central American countries into nontraditional 
agricultural crops for export. 

In the 1980's, the contractors introduced blackberries, and then 
the decision was made, because of the demand being higher in the 
United States for raspberries, that raspberries be considered, and 
in fact, in the early 1990's raspberries were introduced. 

Senator Collins. Could you tell us a bit more about your obser- 
vations on the farms that you visited? Did they vary as far as the 
conditions you found on the farms, or were they all approximately 
the same? Tell us more about your personal observations as a food 
scientist when you were in Guatemala. 

Dr. Smith. Actually, at the time we were there, which was the 
end of March, beginning of April of this year— and some things 
have changed since then as far as measures put in place— but at 
the time, they were categorizing based on a set of criteria, and they 
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had inspectors give scores. The criteria included water source, the 
packing shelter, materials that were used to make the structure 
itself, recordkeeping, personal hygiene of employees. These kind of 
things were considered, a numerical value was given, and then, 
based on that numerical value, the farms were categorized high, 
medium or low risk. 

Since then, the high-risk farms have gone out of business, and 
I believe even since then, some of the medium-risk 

Senator Collins. Excuse me. Since your visit, some of the high- 
risk farms where you observed conditions that caused you concern 
are now no longer in production; is that correct? 

Dr. Smith. Actually, we did not even go to a high-risk farm. We 
saw a medium-risk farm, and medium-risk farms are now out of 
business, too. 

So when AID first went down, there were about 12 farms that 
they worked with, and that grew to about 150 farms, and the most 
recent information I have is that they are back to about 26 farms. 
So that only the farms doing the best job with the best infrastruc- 
ture are still remaining and being considered for potentially export- 
i ng to the U nited States next spri ng. 

Senator Collins. Understanding that the farms that you ob- 
served may no longer be producing, could you describe some of the 
conditions that caused you concern and that could be a possible 
source of cyclosporic contamination? 

Dr. Smith. Yes, and I will refer to notes that I took while in that 
country. We did see one medium-risk farm, and one concern that 
I had was dirty toilet facilities. Actually, when I went to wash my 
hands after using the facility, I could not get water out of it; but 
I was shown to a sink inside which the employees were using, and 
there was water with soap and paper towels. Again, that was a me- 
dium-risk farm and is no longer in existence. 

Senator Collins. Dr. Foran, one of the most fascinating aspects 
of your testimony was that when you became ill, you went to your 
physician, and your physician was not able to diagnose you origi- 
nally as having a foodborne illness. It sounds to me like you more 
or less put the evidence together yourself when you heard of your 
friends who were at the same luncheon, who also had similar 
symptoms. 

In addition, I believe that you read about press reports of 
Cyclospora. Is that accurate? 

Dr. Foran. Yes. The group of us that participated in the lunch- 
eon all developed the same symptoms, identical symptoms, at the 
same time. As a scientist, but even as an individual, that was well 
beyond any expectations of coincidence. 

That led to the first suspicion, although we did not know the dis- 
ease or what was causing the symptoms. But shortly after that, we 
saw an article in The New York Times that described an outbreak 
of cyclosporiasis, I believe it was in New York, and it described the 
symptoms associated with that outbreak, and they were identical 
to our own. At that point, simply putting two and two together was 
very easy. 

Senator Collins. Dr. Ostroff, that suggests that public disclosure 
of foodborne illnesses is very important, because in this case, it en- 
abled Dr. Foran to get treatment that he might not otherwise have 
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gotten. And while it is my understanding that people do not die of 
cyclosporiasis, there are other foodborne pathogens that can cause 
death. 

How does the CDC decide when it has enough evidence of a 
foodborne illness to make that information public and thus to alert 
unsuspecting clinicians or patients that they may in fact be suf- 
fering from a foodborne illness? 

Dr. OsTROFF. Senator Collins, that is an excellent question, and 
it is an issue that we constantly struggle with as we conduct inves- 
tigations with our partners at the State and local levels of food- 
borne disease outbreaks. 

A similar example in the last couple of months has been the sal- 
monella outbreak in the Midwestern States which turned out to be 
associated with the toasted oats cereal. 

Part of the difficulty is that if you make an announcement before 
you have all the data you need to assure yourself with scientific 
certainty that you are correct, you could potentially implicate the 
wrong product, that would put a smear on a product and an indus- 
try that you will have difficulty dealing with. In addition, it will 
not be preventing any illness. 

Alternatively, if you wait too long, you decrease the likelihood 
that you are going to be able to prevent additional cases of disease. 

In addition, certainly at the Federal level and at the State level 
and at the local level, there are very different priorities in terms 
of being able to get information out to the public about a perceived 
risk. It requires an enormous amount of coordination to be able to 
successfully know the precisely correct moment to inform the public 
about these problems. 

One thing that we have done at CDC is to work very collabo- 
ratively with our partners at the State level and the Council of 
State and Territorial Epidemiologists to set up a group that can get 
together 24 hours around-the-clock to discuss all of the epidemio- 
logic information that has been collected up to a certain point. This 
allows us to make a unified determination about whether we have 
enough to go public with the information. This is one of the things 
we have set up in the last year or two to specifically deal with the 
problem that you have identified. 

Once we feel that we do have that information, we make the full 
court press to the degree that we can to get this information out, 
both in terms of presenting the information to the media, putting 
reports in our weekly report, which is the Morbidity and Mortality 
Weekly Report. With the increased scrutiny and attention that 
foodborne outbreaks are getting, the level of media interest has in- 
creased astronomically, so there is much more attention and much 
more likelihood that people will hear about these problems, but it 
is a very delicate issue. 

Senator Collins. Thank you. 

Senator Lieberman. 

Senator Lieberman. Thank you. Madam Chair. I regret that I 
have been in and out today, because this hearing is of real interest 
to me, but I did get a chance to read the testimony that was sub- 
mitted beforehand, and I appreciate very much your presence here 
today. 
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Dr. Smith, I want to start with you, and again, thank you for 
your excellent work for the Subcommittee. In your testimony, you 
mention that pesticides in the Guatemalan farms are often mixed 
with what is described as drinking-quality water. I noticed a memo 
which was an attachment to the Permanent Subcommittee on In- 
vestigations' excellent report, from a Dr. Marta Ackers of CDC, 
which described water that does not sound very appealing, which 
is to say that several of the implicated farms drew from open res- 
ervoirs, shallow wells or rivers which were subject to contamina- 
tion. It continues, "On at least one farm, the river from which the 
farm obtained its water supply was noted to have people bathing 
in it upstream, in addition to garbage floating in it." 

And the article in The New England J ournal of Med/ o' ne describ- 
ing this outbreak refers to wells maintained near deep-pit latrines 
or seepage pits. 

My question is is it fair to assume that the drinking water qual- 
ity m Guatemala falls far below the health standards that we 
would apply to that term here in the United States— or, am I being 
unfair in taking that term "drinking-quality water" 

Dr. Smith. I think I know what you are getting at. Senator. Cer- 
tainly, even in Guatemala, I do not think they would consider that 
"drinking-quality" water. And what is important to keep in mind 
is that that report referred to the outbreak which occurred in 1996, 
and since that time, there have been continual efforts, and in co- 
operation with FDA and CDC, the Guatemalans have tried to put 
in place practices that are closer to what the United States does 
to the point now where I would say that they are very comparable. 
And the most recent proposal submitted by the Guatemalan Gov- 
ernment in order to be allowed to export to the United States next 
spring would be that their three best farms, which FDA is requir- 
ing have filters, where the mesh is actually small enough that it 
would not allow the Cydospora organism to get through, to be used 
prior to the water being used in any way associated with the plant. 

Senator Lieberman. So the conditions described in Dr. Acker's 
memo from CDC and in The New England J ournal of Medidne ar- 
ticle, which are certainly unappetizing and unsanitary 

Dr. Smith. And unacceptable. 

Senator Lieberman [continuing]. Unacceptable— to the best of 
your knowledge of the circumstance now, those are being changed, 
or being improved. 

Dr. Smith. Correct, and that has been with assistance from the 
U.S. Government agencies. CDC and FDA have been providing as- 
sistance. The Guatemalans have also hired U.S. scientists as con- 
sultants to help them get proper procedures in place and improve 
their infrastructure. 

Senator Lieberman. OK. J ust to show how complicated this can 
be, but you will help me understand it— let us assume they install 
the kind of very modern, elaborate filtration system for the water. 
Flow do we assure ourselves that they are guarding against surface 
water runoff which may bring with it contaminants— or is that less 
of a real concern? 

Dr. Smith. The primary concern would be water that is inten- 
tionally put on the plant. Certainly, runoff is also a concern. Part 
of the problem here is that we do not really understand what the 
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source of the contamination is, and if we had a better under- 
standing of how it was getting introduced onto the product, we 
could take preventive measures accordingly. 

So that has been the challenge. This organism— and Dr. 
Herwaldt can comment more about the organism's unique charac- 
teristics— but it seems to be highly seasonal and has been associ- 
ated with the rainy season. 

So the more we learn about this particular organism, the more 
it is going to help with taking the proper preventive measures and 
interventions necessary. 

Senator Lieberman. That leads me to the next question. I was 
very interested in the chart and the way you tracked the rasp- 
berries from the farm in Guatemala to the stores and in a sense 
to the tables here in the United States. I want to go back to the 
port of entry when the raspberries entered. Am I correct that the 
U.S. Department of Agriculture does inspect the raspberries at that 
poi nt? 

Dr. Smith. That is correct, APH I S. 

Senator Lieberman. And what is the nature of that inspection? 

Dr. Smith. That is merely a visual inspection. The inspectors ac- 
tually put the fruit or vegetable out on a table and look for in- 
sects— live insects would be actionable— or signs of disease. 

Senator Lieberman. In the fruit itself? 

Dr. Smith. Yes, or maybe there would be a soft, brown spot. 

Senator Lieberman. Which again would be visibly observable? 

Dr. Smith. Correct. 

Senator Lieberman. And the goal there is— certainly, with the 
inspections, I presume the goal is to stop insects from coming in 
that could affect 

Dr. Smith. U.S. crops. 

Senator Lieberman [continuing]. U.S. crops. And the visual in- 
spection is for what we might call just bad fruit which would affect 
people who would eat it, or 

Dr. Smith. That is the distinction I need to make, that the mis- 
sion of APHIS 

Senator Lieberman. Why don't you spell it out for us? 

Dr. Smith. I am sorry. It is the Animal and Plant Health Inspec- 
tion Service, and that is under the Department of Agriculture. 
Their mission is to protect the United States plant and animal re- 
sources. So they are not looking at food for human disease, and it 
is incidental in some ways that plant materials are actually food. 
So they are looking at it as plants rather than as food. 

Senator Lieberman. And at the port of entry, does the FDA play 
any inspection role? 

Dr. Smith. The FDA does. They have to clear each entry. That 
may just involve looking at the paperwork that comes with the 
entry. It could also involve, however, visual inspection, going and 
looking at the product, and in addition they may decide to sample 
the product and have laboratory testing done. 

Senator Lieberman. Do you have any idea what the nature of 
the inspection of this particular run of Guatemalan raspberries was 
when it came in? 

Dr. Smith. I do not know. 
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Senator Lieberman. But is it fair to conclude that at this point, 
just to make the point, our law and its implementation really does 
more to protect plants and animals in the United States than it 
does to protect people who eat the fruit or vegetables coming in? 

Dr. Smith. Certainly, APHIS looks after plant and animal 
health. I would not say that FDA does not look after human health, 
though. I think the issue here is that Cydospora cannot be detected 
visually, and there is not even a laboratory test for it. 

Senator Lieberman. I want to get to that. I guess the point I 
want to make is that from what I understand— and it is unsettling, 
but it is something that I hope we will deal with— on the average, 
fruit and vegetables coming into the United States are much more 
likely, because there is a larger apparatus there to be researched, 
to be inspected by APH I S of the Department of Agriculture for pos- 
sible damage to plants and animals in the Unit^ States, than to 
be inspected by FDA for possible damage to people, because FDA 
does not have the same resources to do it. You can almost always 
be sure that there was some kind of visual inspection of the fruit 
by the Department of Agriculture, and clearly not so by the Food 
and Drug Administration. 

Dr. Smith. I was told by an APHIS inspector that their target 
is 2 percent per shipment. 

Senator Lieberman. Two percent of every shipment is inspected. 

Dr. Smith. Correct. 

Senator Lieberman. Then, the second point that you made is an 
important one, and this goes to the question of how do we come up 
with a remedy that not only looks good, but really does something 
which is that when we are talking about organisms like the one in- 
volved in cyclosporiasis, a visual inspection would not do anything; 
right? 

Dr. Smith. That is correct. 

Senator Lieberman. Let me ask the CDC, is it conceivable that 
we might get to a point— is there technology being developed where 
we might get to a point where fruit and vegetables coming into the 
United States could be subjected to some kind of inspection that 
would reveal pathogens like this one, or all the others that have 
caused illnesses? 

Dr. OsTROFF. I guess. Senator, the easy answer to that is that 
at some point in the future, we may reach that point, but ulti- 
mately, the better thing would be to not have to worry about hav- 
ing to do the test in the first place. Certainly, especially for fruit 
and vegetables, if you look at the raspberry issue, raspberries are 
very highly perishable. That is why, in terms of the process that 
Dr. Smith was describing, you have to very rapidly get them from 
farm to table, or they have perished. To potentially have to hold 
them up to conduct this type of testing and receiving the results, 
would decrease the relevance. 

Senator Lieberman. So the science here is a ways away. 

Dr. OsTROFF. Yes, that is correct. 

Senator Lieberman. And as we think about remedies for this 
problem to protect people from diseases carried by food imported 
into the United States, it may be— the discussion that Dr. Smith 
and I had indicated that FDA does not really have much in the 
way of inspection at the port of entry— that the real point here is 
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the other one we are talking about and that you have worked on 
here, which is to try to establish standards in the country of origin, 
of growth, to raise the level to guarantee that we are going to 
eliminate the possibility for these diseases which really cannot be 
seen in an easy way. We are not even sure now exactly what 
caused this outbreak, are we? 

Dr. OsTROFF. No. That is correct. Senator. 

Senator Lieberman. Madam Chair, I have a few more questions, 
and I can yield back to you or follow your judgment as to whether 
you want to do another round. 

Senator Collins. Why don't we do one more round. I only have 
a few more myself. 

Senator Lieberman. Fine. Thank you. 

Senator Collins. Dr. Herwaldt, I was reading one of the CDC 
reports which contained the intriguing information that the Guate- 
malan population experiences during the rainy season what I guess 
is call^ "mal de Mayo," which is a gastrointestinal disease that 
seems to come in the spring. Similarly, it appears that the Guate- 
malan raspberries that are tainted with Cycicspora are also sea- 
sonal. There does not seem to be a problem in the fall, the winter 
or the summer, but j ust in the spri ng. 

Do you think there is a connection? Does that suggest that 
Cydospora is the cause of the illness that the Guatemalans are suf- 
fering through in the spring and also could be— I am just asking. 
I was intrigued as I was reading through the report. 

Dr. Herwaldt. We wish we could answer that question, and ac- 
tually, it is probably a series of questions. It is a very intriguing 
thought, and it is one that we have been wrestling with since these 
outbreaks occurred. 

The first point is an important one, which is that this does ap- 
pear to be a seasonal disease, not only in Guatemala, but in some 
other countries where it has been studied. In Guatemala, human 
infection does peak during the spring months. But as we have 
pointed out before, we still do not know how the raspberries be- 
came contaminated, and therefore, do not know whether humans 
played a role in that contamination either directly or indirectly. 

Certainly, "mal de Mayo" is caused by a number of different mi- 
crobes, so it is not just Cydospora. Cydospora is part of "mal de 
Mayo," but it is not all of "mal de Mayo." We need to have a better 
understanding not only of "mal de Mayo" but of the seasonality and 
what accounts for it. 

We can say that the 1997 outbreak actually b^an before the 
rains began in earnest, and therefore, although moisture may play 
a role, it is probably not as simple as saying that when the rains 
begin, then Cydospora begins. We do not have all the answers. 

Senator Collins. Let me ask you a question. Dr. Ostroff— I was 
not trying to play medical detective there, but it does strike me as 
an interesting coincidence that suggested a possible link. Another 
question that has been raised is why raspberries and why not 
blackberries, which are also grown in Guatemala. We have two 
electron photomicrographs of a raspberry and a blackberry, and as 
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they are shown here,i you can see that the surfaces of the two ber- 
ries appear to be very different. 

Could the differences in the berries' surfaces account for why 
Cydospora has been associated with Guatemalan raspberries but 
not Guatemalan blackberries? Is that something that has been 
looked at? 

Dr. OsTROFF. I think it is certainly one hypothesis that may in- 
deed play a role. If you look at these pictures, it is obvious that the 
surface of raspberries, especially when you look at them under a 
microscope, is quite convoluted. There are lots of crevices and lots 
of nooks and crannies on the raspberries. We know that some of 
those nooks and crannies are the exact size that makes a very nice 
place for an organism like Cydospora, which is 8 to 10 microns in 
size, to hide out. That is certainly one possibility. 

What we do know is that the overwhelming preponderance of the 
data that was collected in 1996 and 1997 certainly suggested that 
raspberries were the major culprit. It does not mean that we could 
totally exonerate blackberries, because certainly in many of these 
clusters, at many of these events, at many of these parties and 
weddings, we know that what was actually served was a fruit cup, 
or some item which had multiple different berries including, in 
some instances, blackberries. 

We cannot say with absolute certainty that there has not been 
any illness associated with blackberries. What we can say is that 
the overwhelming amount of the evidence certainly suggests that 
raspberries were the major culprit here. 

Senator Collins. Thank you. 

Dr. Foran, could you elaborate more on the role that you think 
risk assessment could play in helping us get a handle on this prob- 
lem of foodborne pathogens? 

Dr. Foran. I was intrigued by Senator Lieberman's question or 
statement at the end of his observations, which I thought were ex- 
cellent, about the level of guarantee I think he suggested, and 
should we be able to implement a particular technology, say, in 
Guatemala to deal with Cydospora. I would phrase that question 
just a little differently, that is, rather than suggest that we want 
to know something about the level of guarantee, we want to know 
something about the level of risk reduction, and that is where risk 
assessment comes in. 

Suppose we implement technology— a filter of some sort to re- 
move the pathogen. Well, it is unlikely that there is anything we 
can do that completely removes the pathogen from a process. So 
the consequence will be that we will have some pathogen leftover. 

I think the question we have to ask is how much pathogen is left 
over, and how much risk does that pose when it is left over, assum- 
ing that some of those raspberries will have a small amount of 
pathogen left on them when they come into the country. 

Again, that is where risk assessment can play a very important 
role. One, it can predict the risk associated with eating the rasp- 
berries when there is a small amount of pathogen left on them, so 
it can help us understand the efficacy of the technology that we use 
to reduce pathogen. 


J-See Exhibit No. 4 which appears in the Appendix on page 53. 
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Two— and what is more likely with regard to Cyc/ospora— it is 
going to tell us that we do not know what the answer is, and we 
do not know what the answer is because there is a whole array of 
uncertainties— we do not understand the dose^infectivity/response 
relationship; we do not even understand how to detect the orga- 
nism. 

I argue that risk assessment is a very effective tool in organizing 
and identifying the uncertainty and the scientific questions that we 
have to address through research so we can ultimately go back and 
make that prediction and make that estimate of the level of guar- 
antee that we have got a safe product. 

Senator Collins. Thank you. 

Dr. Ostroff, it occurs to me that the increase in food imports, par- 
ticularly of imported produce in this country, has allowed us to try 
exotic new fruit and vegetables that we would not otherwise have 
access to. It has also improved our ability to have year-around ac- 
cess to fruit and vegetables. But it seems to me that a down side 
is that it has expos^ Americans to pathogens that we do not have 
any natural resistance to; that perhaps these pathogens are less of 
a problem in their native lands because they are indigenous, and 
the population over time has built up some sort of resistance. 

How do we deal with this issue? Americans want these imported 
fruit and vegetables. They have given us variety in our diets, and 
they are supposedly healthy for us. But we are being exposed to 
emerging pathogens that we cannot even test; we do not even have 
the lab tests available for them. 

What do we do? 

Dr. Ostroff. That is another excellent question, and I think that 
is the challenge that an agency like CDC has, because it is our job 
to be able to monitor for these types of diseases as they occur. 
Many of these changes in dietary habits are quite good for our car- 
diovascular systems, but they wreak havoc on our gastrointestinal 
systems in some instances. We know that certainly the spectrum 
of pathogens, or microbes, that cause gastrointestinal disease in 
tropical locations are quite different than they are in many tem- 
perate zones, like the United States. We are being exposed, and we 
are seeing outbreaks such as the one of Cyclospora. 

I think another example of one that we probably would not have 
seen is the recent one in Chicago, where thousands and thousands 
of people became ill from an organism called enterotoxigenic E. 
co//— not the E. coli 0157:H7 that seems to get all the attention— 
that was related to potato salad coming from a particular deli. 

We are seeing these new challenges. I am not sure I can state 
with absolute certainty that there is immunity built up in popu- 
lations in tropical countries keeping them from getting the same 
types of illnesses from these pathogens that we do in the United 
States. I think that the systems for surveillance and monitoring 
and for diagnosis are not quite in place to the same degree that 
they are in places like the United States and other developed coun- 
tries. 

Certainly if you look at Cyclospora, this is an organism that was 
only first recognized in the 1970's, and it was recognized in, of all 
places, Papua New Guinea. It is only because somebody was look- 
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ing that they even identified these cases, and have probably gone 
on for some period of time. 

The only answer I can give you in terms of this particular chal- 
lenge is that we need to have monitoring systems in place in this 
country so we can recognize these diseases and investigate them. 
I think, as importantly, that there are systems in place in the 
areas where these diseases naturally occur in the developing parts 
of the world so that we can identify, as was mentioned by Dr. 
Foran, what some of these risks potentially are even before they 
get here. 

Senator Collins. Thank you. 

Senator Lieberman. 

Senator Lieberman. Thank you. Senator Collins. 

Let me pick up briefly on the last, very interesting line of ques- 
tioning from the Chair. I gather that before 1996, cyclosporiasis 
was very rare in this country and was generally associated with 
people who traveled internationally; and now, it essentially rode in 
on the back of the raspberries. I am about to ask you the kind of 
questions that Senators ask, and I want to give you the oppor- 
tunity not to answer it, but a question I have is are we reaching 
the limits of the possible number of new pathogens coming in here 
because of the globalization of our food supply that has already oc- 
curred, or is this going to go on without limit? 

Dr. OsTROFF. Senator, that is a question that many people other 
than Senators also ask. 

Senator Lieberman. That is reassuring. 

Dr. OsTROFF. It is an excellent question. In this whole area of 
emerging infectious diseases, if you look at the array of different 
diseases and microbes that we have discovered over the last 20 
years, it is a very impressive group of pathogens. 

Even in diarrheal diseases, if you just look at the diarrheal dis- 
ease arena, if you were to take a large number of individuals who 
presented with diarrheal illness, and you sent specimens off to a 
clinical laboratory to look for the cause of their illness, in the large 
proportion of these people, the test would not show anything. We 
actually test for a relatively limited number of microbes when 
these specimens are sent off to the laboratory. Even in the research 
setting, if we were to apply the very best technology, all the razzle- 
dazzle diagnostics that we currently have available to us, in well 
over half of these individuals, we still cannot quite figure out what 
the cause of their diarrheal illness is. That does not mean that all 
of it is due to an infection. Some of it may be due to other kinds 
of causes. What it tells us is that there are still many bugs out 
there just waiting to be found, and in the same way that if we had 
done a study just like that in 1980, we would not have looked for 
E. coli 0157:H7 because we did not know it existed until 1981 or 
1982, we certainly would not have looked for Cydospora because 
we did not know it was there. There are still lots of them out there, 
waiting to be found, so, by no stretch of the imagination, have we 
reached the outer limits in terms of the things that we are going 
to see in the coming years. 

Senator Lieberman. So there is more to worry about and work 
on. 
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Also, as some of you indicated in your testimony, the number of 
reported cases is probably lower than the actual number of cases 
related to these pathogens that are brought in on food because of 
the difficulty of diagnosing. 

I did want to ask Dr. Foran— I was quite interested in your own 
experience, and just very personally, people watching this may 
wonder what was the difference in the treatment you received, 
based on your own connection with the newspaper article about 
this outbreak, once you told your doctor that you thought you had 
a foodborne illness? In other words, was it a significantly different 
treatment from the original response? 

Dr. Foran. It was not just communication that it was a 
foodborne illness. We were able to be much more specific than that, 
because events moved so quickly. We suspected there was a 
foodborne illness, and shortly after we saw the article in The New 
York Times which identified Cyclospora and the symptoms associ- 
ated with cyclosporiasis, at that point, it was absolutely clear what 
we had and what was causing our symptoms. And I think that 
around the same time— and it has been 2y^ years now— that the 
CDC began to become involved in the investigation, and I believe 
there was enough information about the appropriate antibiotic— 
and I have been trying to remember what it was, and I cannot— 
but putting all that together, I was able to go back to my physician 
and say we have a confirmed outbreak of Cyclospora, here is the 
appropriate antibiotic, give it to me. In essence, he did, and the 
rest is history. 

Senator Lieberman. You are a great patient to have. 

Dr. Foran. Some might argue. [Laughter.] 

Senator Lieberman. In other words, there was a particular anti- 
biotic that you needed to take that dealt with this rather imme- 
diately, much different from the general treatment that a doctor— 
a good doctor— would give a patient who came in with some of 
these symptoms. 

Dr. Foran. Well, I would guess that a physician, if he or she sus- 
pected a foodborne illness, would use a standard antibiotic if the 
level of suspicion were high enough. In this case, there was a spe- 
cific antibiotic that was effective for Cyclospora, and it was a 5-aay 
course, and once that is taken, it is resolved. 

Senator Lieberman. I do not want to make too much of this— 
but the difficulty in diagnosing is a problem because it affects the 
success of the treatment. 

Dr. Foran. No question, and the symptoms for cyclosporiasis 
were different than symptoms associated with most of the food- or 
waterborne pathogens that my physician and I assume most physi- 
cians were familiar with at the t\me— Cryptosporidium, E. cdi, 
Salmonella, and so on. 

Senator Lieberman. Thank you. 

Very briefly, I have questions for the two witnesses from CDC. 
First, a simple question— are you satisfied with the cooperation 
that our government has received from the Guatemalan Berry 
Commission? 

Dr. FIerwaldt. We have striven to work collaboratively with the 
Guatemalans. Again, we fortuitously had a field station and still 
have a field station in Guatemala which has facilitated this whole 
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prcxess. You can imagine it has not been an easy process because 
of the nature of what we had to work on together. We are having 
to work on trying to solve a problem related to outbreaks that have 
affected many people in the United States. Both sides have worked 
very, very hard to come together repeatedly and discuss what the 
issues are, to discuss how best to address them and to discuss 
where we should go from here. We have scientific constraints that 
we are dealing with, and we are working hard with the Guate- 
malans so they will understand why we do not have all the an- 
swers that thw would like us to have. 

It certainly has not been an easy process, but we are happy that 
the Guatemalans have been eager to talk with us and to continue 
the collaboration despite the fact that there are these difficult 
issues to deal with. 

Senator Lieberman. And am I correct that they are under no ob- 
ligation to talk with the U.S. Government, any legal obligation, 
that they are doing this voluntarily, I presume, with an economic 
motivation, which is that if they do not give some reassurance, the 
Guatemalan berries are not going to sell very well in the United 
States. 

But let me come back to my first question. Am I right that these 
are discussions and cooperative efforts that are going on volun- 
tarily between our government and the Guatemalan Berry Com- 
mission? 

Dr. OsTROFF. That is correct. 

Senator Lieberman. And I ask the question just to draw atten- 
tion to the point that there is no existing statutory authority as I 
understand it for the U.S. Government to apply standards, safety 
standards, sanitary standards, for the production of produce, fruit 
and vegetables, and I guess grains, too, in foreign countries, as 
compared to the authority that I believe the U.S. Department of 
Agriculture has with regard to meat and poultry. 

Is my understanding correct? 

Dr. OsTROFF. Senator, it would be best to have that answer from 
the Food and Drug Administration because this is in their sphere. 
My understanding— and again, I will emphasize, my under- 
standing— is that your presumption is correct. 

Senator Lieberman. Maybe I should turn to our staff witness. 
Dr. Smith. That is correct, isn't it, that at the current time— and 
this is why we have the calls for the so-called equivalent 
authority 

Dr. Smith. Equivalency, correct. 

Senator Lieberman [continuing]. To give, presumably, FDA, or 
maybe some part of the United States Department of Agriculture 
the same authority that they have with regard to meat and poultry 
to certify the production standards in foreign countries, to give 
them that same authority with regard to fruit and vegetables. 

Dr. Smith. It is important to understand that under the GATT 
agreements, we already have the authority to— that we have the 
sovereign right is the way it is stated— to inspect food that we im- 
port into this country to meet our level of protection, however that 
IS defined. 

The challenge comes in how we define that level of protection. 

Senator Lieberman. And how do we enforce it. 
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Dr. Smith. And how do we enforce that so that it is met domesti- 
cally before we can impose it internationally. In this situation, the 
Guatemalans have voluntarily allowed our U.S. Government agen- 
cies to go into their country and work with them, so we have not 
had an issue there, but that might not be the case with other coun- 
tries. 

Senator Lieberman. You made a good point, that the standard 
with regard to meat and poultry is that the country of origin has 
to have sanitary and safety standards comparable to ours. Is that 
right? 

Dr. Smith. That is correct. 

Senator Lieberman. Now, I am interested in what you said 
about GATT. Theoretically, if we were concerned that fruit and 
vegetables were coming in from a country that had deficient stand- 
ards, we could initiate an action at the World Trade Organization? 

Dr. Smith. We need to establish, though, that we do it domesti- 
cally, and currently, as far as agricultural practices, the FDA is de- 
veloping guidance on that, but there are no formal standards or 
regulations in place. 

Senator Lieberman. And I gather, incidentally, as a matter of 
note, that only 37 countries, interestingly, have passed the USDA 
test with regard to meat and poultry, so a standard has been ap- 
plied that not everybody has met. 

This is one constructive way that we in Congress can go forward, 
which is to give more detail and substance to what is implicit in 
the GATT agreement by adopting legislation that gives us equiva- 
lency authority to hold producing nations to standards comparable 
to their own if we are going to allow their fruit and vegetables to 
come in, understanding that the more we go into this, the more 
complicated it gets. It is not easy, but we can raise the standard 
so there is a higher probability that the farms that they are grown 
on the places where they are handled will be at higher sanitary 
levels, and therefore, it is less likely that they will be bringing in 
foodborne illness. I think that may end up being the challenge for 
us. Now, how we implement that and whether we have to put in- 
spectors in foreign countries and have their agreement to that is 
a topic for another day. 

You have all been excellent witnesses, and I thank you very 
much for your contributions. 

Thank you. Madam Chair. 

Senator Collins. Thank you. Senator Lieberman. 

I have just a couple quick questions before I yield to Senator 
Durbin. Although the United States does not currently have an 
equivalency system for fruit and vegetables that parallels the De- 
partment of Agriculture system, does the FDA currently have au- 
thority to ban foods imported from other countries that they believe 
are unsafe, and has that happened in the case with the Guate- 
malan raspberries? 

Dr. Ostroff. 

Dr. Ostroff. As I mentioned in my testimony. Senator Collins, 
and I think you mentioned this earlier, my understanding— and 
again, it would be up to the FDA to provide more detailed informa- 
tion— is that they cannot ban the export, but they can restrict the 
import. This is what they actually did, and they indicated that they 
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would not permit raspberries out of the ports between certain 
dates, March 15 and August 15. That was based on the epidemio- 
logic information that was accumulated in 1996 and 1997 about 
when the risk period was for the outbreaks in the previous years. 

Senator Collins. That is my understanding as well, that ini- 
tially, the Guatemalan Government on its own suspended ship- 
ments, but that subsequently, the FDA said that it would not allow 
imported raspberries from Guatemala to enter the American mar- 
ketplace until its concerns were resolved; is that accurate? 

Dr. OsTROFF. Right, and that letter was sent out in November of 
last year. 

Senator Collins. Thank you for clarifying that point. 

Senator Durbin. 

Senator Durbin. Thank you. Madam Chair. 

I appreciate the testimony here today, and I read through it, but 
I am sorry I could not be here for the oral presentation in its en- 
tirety. 

Let me first address what I consider to be an overarching issue 
here, and I would like to have the comments of those who are in- 
volved in this. I think that one of the major problems we face in 
terms of food safety in this country is proliferation of Federal agen- 
cies with jurisdiction. There are some 12 different Federal agencies 
and 35 different laws that govern food safety and inspection. 

As a case in point, this raspberry investigation that we have 
showcased today involved at least four different Federal agencies, 
each with specific jurisdiction over some part of the investigation. 

I have introduced legislation in S. 1465 to try to replace this 
fragmented food safety system with a single, consolidated, inde- 
pendent agency with responsibility for Federal food safety activi- 
ties. 

I would like to note that in the last hearing before this Sub- 
committee on food safety, we learned that some of the computer 
systems that are used in U.S. ports of entry were not compatible. 
CDC, FDA, and USDA have developed a cooperative food surveil- 
lance project called FoodNet for foodborne disease. 

I would like to ask the panel, are the computer systems inte- 
grated such that each of the agencies has access to the latest infor- 
mation on outbreak investigation? 

Dr. OsTROFF. Senator, not being aware of all the computer sys- 
tem, I think the best answer I can give to that that exist currently, 
through some of the activities that have gone on as part of the 
President's National Food Safety Initiative, the interagency food 
safety initiative, we have a much closer level of cooperation. For in- 
stance, any information that the USDA has concerning contamina- 
tion of meat products, they immediately send us either by computer 
or by fax, telling us of any potential recalls. We also inform them 
of any investigations that we are conducting. We tend to give them 
this information even before we know whether they are foodborne 
or not. We know with many of the foodborne pathogens, even with 
salmonella, that sometimes we will conduct investigations, and we 
will find out that the source is not necessarily a foodborne source. 
Witness the recent experience that we had with the swimming pool 
outbreak of E. coli 0157:H7 in Atlanta. 
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There is a much greater degree of cooperation among the agen- 
cies in terms of information-sharing than there used to be. I n many 
ways, it is actually more useful to pick up the telephone or to send 
specific information than to have to wait to massage data through 
a computer system. 

Senator Durbin. I think we have made some progress. I think 
we have a long way to go. I hope that by consolidating this into 
one agency that this communication will take place. Let me give 
you an illustration. 

As I understand the Food and Drug Administration process on 
fresh fruit and vegetables brought into the country, samples are 
taken at border ports and then sent to FDA laboratories for inves- 
tigation. I have gone through this process, and once having arrived, 
for example, in Nogales, Arizona, the sample is sent off to the Los 
Angeles lab. The Los Angeles lab receives it a day or two later. 
When the shipment is on its way to some store, the lab is usually 
in the process of investigating it. As we have established here, the 
lab is not going to detect the Cydospora problem that we have dis- 
cussed. As I understand the testimony, there is no known means 
of detection. The lab takes a look at these samples for suspected 
problems, and they have to start with a suspicion, because the uni- 
verse of possibilities is almost unlimited. So they start with a sus- 
picion that it might have an insecticide, a herbicide, a pesticide, 
something on it that it should not have, and therefore might be 
problematic. And again, let me confess that, being a liberal arts 
major, I get lost here in a hurry, but they set up their calibrated 
equipment to look in certain spectrums of chemicals to find their 
presence on the fruit and vegetables— and this is leading to a ques- 
tion— if they find it, they have noticed that some shipper and some 
producer have a problem. And once that is established, that ship- 
per and producer are treated a little differently in the future. They 
start looking more closely, holding shipments for further inspection 
before they are released at the border, and in the worst case sce- 
nario, actually requiring proof that the shipments are clean before 
they can go forward from the border. 

In this situation, when we are dealing with a foodborne illness 
like the Cydospora problem, since it cannot be detected at the out- 
set, about the only thing of value is to try, as we have in the Gua- 
temalan raspberry situation, to trace back and find out whether 
there is a problem area in some part of the world that requires 
some type of effort by the U nited States to reduce risk. 

Dr. Smith, one of the problems as I see it in this situation is that 
raspberries are usually pooled before they are shipped, and that 
makes it more difficult to identify the source farm where there was 
an outbreak. Do you believe that pooling harvested fruit before 
shipment adversely impacts traceback efforts? 

Dr. Smith. Well, it certainly complicates the efforts. I really do 
not see how we could get around pooling. We do that here, too. 
That is just how you fill orders— although I believe the Guate- 
malans are implementing a tracking system where they will actu- 
ally be able to tell on any shipment which farms the berries came 
from. So there are some systems we could put in place to facilitate 
tracebacks. 
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Senator Durbin. That was my next question. I wonder if you be- 
lieve that bar-coding the shipment, for example, as to the farm 
sources, so that when the shipment is received, if in fact we find 
a problem 2 weeks or a month later that could not have been de- 
tected by any type of reasonable inspection, we at least then know 
the source farms to go back to, and we can try to retrace the steps 
and find out what the problem might be and work with the country 
of origin to reduce it. 

It is an investigative tool which I think might be helpful. You say 
they are in the process of doing it in Guatemala. Are other coun- 
tries moving in this direction? 

Dr. Smith. I really do not know about other countries. I would 
suspect, though, that once one country does it, it is going to be 
something that other countries will consider. 

Senator Durbin. Having said that, going back to our discussion 
about trade standards, I have probably just invited the same stand- 
ard to be applied to the United States exports, and there may be 
some people who say it is inevitable, and others who ask why did 
you bring it up— now we have to go through the same kind of 
thing. But in the scheme of things, when we are talking about so 
much fresh produce being exported from country to country it 
strikes me that this is inevitable, that since we cannot detect it in 
the clamshell baskets, once having discerned the problem, we can 
at least get back to the source. 

I wonder— you made a reference earlier in response to Senator 
Lieberman's question— do you think that establishing this kind of 
standard would be consistent with the trade agreements and the 
phytosanitary sections of those agreements? 

Dr. Smith. Establishing 

Senator Durbin. The bar codes on source farms. 

Dr. Smith. I think the way that it works is that it is negotiable 
bilaterally with a particular country, but I know that transparency 
is important, and if you are openly discussing what measures you 
think are important, I believe that would fall under GATT agree- 
ments. 

Senator Durbin. Let me ask you about the whole HACCP revolu- 
tion that is taking place in terms of food inspection, which is rel- 
atively new on the Federal scene. Is the implementation of a 
HACCP-based approach to reduce the risk of foodborne illness an 
effective approach with respect to the Guatemalan raspberries and 
imported foods in general? That question is for anyone. 

Dr. Foran. I will be glad to start. HACCP is an approach that 
implements technologies at particularly sensitive points along the 
process, for example. It is called the Hazard Analysis Critical Con- 
trol Point approach. 

I believe it is a useful approach for reducing hazard-associated 
with foodborne pathogens, but I argue very strongly that it is inef- 
fective without a risk-based component to it. If we implement a 
technology at a particular control point and assume we are being 
effective in reducing hazards, we are just guessing at that point. 

We need a risk-based component so that we can quantitatively 
estimate how effective that technology is at the particular control 
point and then determine have we been effective enough, or do we 
need to implement technologies at other control points, or do we 
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have to ban import of the product. But without a quantitative risk 
assessment or an estimate of the quantitative estimate of reduction 
in risk, I think HACCP in and of itself will not be effective. 

Senator Durbin. Tell me what you mean when you use the term 
"quantitative risk assessment." 

Dr. Foran. It means an estimate, a probabilistic-based number 
of how many people will become infected or what the risk of an in- 
dividual is when they eat a raspberry that may have Cyclospora on 
it. It is a predictive estimate of the risk that someone faces when 
they eat a product. 

Senator Durbin. So the suggestion is that before a public health 
initiative, we measure what the cost would be absent the initiative. 

Dr. Foran. Cost is another issue, and risk assessment can help 
us understand cost and enlighten the issue of cost, but risk assess- 
ment does not provide estimates of cost. It simply provides esti- 
mates of disease probability. The cost issue, then, can come in 
around the issue of suppose the technology that we are going to im- 
plement under FIACCP costs "x" dollars; if we have a risk assess- 
ment to go along with that, we can make a determination of wheth- 
er we want to spend that amount of money to get the requisite 
amount of risk that we predicted with the risk assessment process. 

Senator Durbin. We debate this term "risk assessment" on this 
Subcommittee, and there is a lot of difference of opinion here about 
what it means, and I for one worry about cost as an element in risk 
assessment and what it means. 

Your experience with foodborne illness was obviously troubling 
and discomforting, but not disabling, and I take it you have made 
a full recovery; but a person who is more vulnerable— a child, an 
elderly person, or someone with a compromised immune system— 
could have gone through a much more difficult experience. 

Dr. Foran. I think that is likely, and I will turn to Dr. Ostroff, 
but I am not aware that we know enough at this point about varia- 
bility in human susceptibility associated with the severity of dis- 
ease, cyclosporiasis. That is a big unknown right now, and it is a 
critical data gap that I think we have got to fill if we are going to 
do a better job of understanding the risk posed by Cyclospora and 
other foodborne pathogens. 

Senator Durbin. That, of course, is part of the debate here that 
will continue as to how do we quantify these risks. If we want to 
really get down to the bottom line, as we call it, and say how many 
dollars are at stake here, how many trips to the doctor are accept- 
able before we can impose a new standard by law, how many 
deaths are acceptable before we impose a new standard by law, 
how much cost to society and how much cost in terms of public 
health before we impose a new standard, a new law, I think that 
is very troublesome, and as a Member of the U.S. Senate, I think 
this is too close to the "God squad" assignment as far as I am con- 
cerned. I think that we have historically decided to err on the side 
of caution when it comes to public health and safety, and we are 
now calling in the accountants to help us make the decision. I 
think there are times when we may make the wrong decision and 
later find that we have an unfortunate occurrence. 

Dr. Foran. Senator, I would simply suggest that in my mind, 
there is a big difference between cost-benefit analysis and risk as- 
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sessment. I think risk assessment is a critically important tool to 
help us understand the hazards or the probabilistic expression of 
risk to help us understand the issues that are associated with 
being infected and having a disease caused by exposure to a patho- 
gen. Cost-benefit analysis, technology issues— those are all sepa- 
rate. There is a linkage there. They help each other, I think. They 
can work in concert. But if we are not conducting risk assessment, 
if we are not gathering the information that we need to conduct 
risk assessment, we are doing ourselves a disservice because we 
are simply guessing about all the other issues, about whether it is 
an effective technology, whether we can rationalize the cost, wheth- 
er we even have acceptable or unacceptable risk. These are all 
guesses unless we have a good, strong, quantitative, scientifically 
defensible approach to understanding risk. 

Senator Durbin. And you get down to the bottom line— and 
someone on the panel made reference to it earlier— we now have 
a choice between cardiovascular health and gastrointestinal health, 
and the question that may come from this hearing for anyone who 
is following it closely is, all right, let us get to the bottom line 
here— is it better that I eat the fresh produce even though I cannot 
be certain of its safety— is that better for me in terms of my health, 
or is the risk too high in terms of possibility of foodborne illness 
that I should steer away from it and not eat the fresh produce. 

Dr. Foran. There is an analogy, which I am sure you are famil- 
iar with, with regard to contaminated fish. The argument has been 
that we should not eat some fish because they carry high body bur- 
dens of chemicals. Of course, we are not getting the benefits of fish 
if we do not eat fish. How do you deal with that? 

I would argue that we should not stop at that level of the argu- 
ment. Why not take steps to make sure that the chemical burden 
in fish is low enough in all fish so that they are all safe to eat, and 
we do not have to worry about this? And I would suggest that the 
same argument applies here. Why not take steps as best we can 
to reduce the pathogen burden on the product so that we do not 
have to worry about tradeoffs like cardiovascular health and other 
kinds of health issues. 

Senator Durbin. Thank you very much. 

Thank you. Madam Chair. 

Senator Collins. Thank you. Senator Durbin. 

I want to thank all of our witnesses for their very valuable as- 
sistance today. Today's hearing has focused on a specific case study 
of tainted imported fruit. The intention was to highlight the chal- 
lenge we face in our effort to improve the safety of imported food. 

I believe the hearing today has underscored the fact that the safety 
of imported food is a growing problem, especially with respect to 
emerging foodborne pathogens, and that finding an effective solu- 
tion is very difficult when we are dealing with pathogens that can- 
not be visually detected by consumers, removed by washing the 
fruit involved, or in some cases, such as Cyclospora, even detected 
through laboratory tests on the fruit in question. 

I mentioned in my opening statement that this hearing is the 
second in a series of hearings the Subcommittee will be holding on 
the safety of imported food. The Subcommittee will hold two more 
hearings; the next one will focus on fraud and deception in the im- 



42 


port process, and our final hearing will focus on remedies and solu- 
tions. We will give Members of Congress, the Executive Branch, 
and consumer and industry groups the opportunity to provide rec- 
ommendations for improving our Nation's food import system. Our 
intent is a careful and thorough examination that will provide the 
foundation for effective reforms to improve the safety of imported 
foods. 

As I mentioned, the difficulty of our task is underscored by the 
fact that we have had two outbreaks of Cydospora associated with 
imported raspberries in the United States, and right now, our 
neighboring country, Canada, is dealing with a very similar out- 
break. 

I appreciate the contributions made by all of our witnesses. We 
woulo also welcome any suggestions that you might have on spe- 
cific legislative recommendations; that would be very helpful to our 
records as well. The hearing record will remain open for 10 days. 

Again, thank you all for your contributions to our effort. 

I would also like to thank the staff of the Permanent Sub- 
committee on Investigations, including Tim Shea, Dr. Stephanie A. 
Smith, who has done an outstanding job for us, Don Mullinax, 
Lindsey Ledwin, Mary Robertson, and the entire staff, for their as- 
sistance. 

Thank you very much. This hearing is adjourned. 

[Whereupon, at 12:10 p.m., the Subcommittee was adjourned.] 



APPENDIX 


PREPARED STATEMENT OF MAX CLELAND, A U.S. SENATOR FROM THE 

STATE OF GEORGIA 

The safety of our families' food is critical to each of us. America's farmers have 
long supplied the country with nutritious, disease-free produce. In the United 
States, we have come to take for granted that the food we eat is clean and safe. 
In almost every instance, it is. We in Congress need to take prudent precautions 
to be sure that it stays safe. Increasingly, fresh produce is available throughout the 
year from growers in other countries, some of which do not impose the high public 
sanitation standards in force in the United States. It is important, therefore, we en- 
sure that the food we serve to our children, from whatever country of origin, will 
not make them sick. 

There are, however, other factors to be considered in our attempts to control the 
produce growing conditions of other nations. If we act impetuously, we may inad- 
vertently jeopardize relations with our trading partners. J ust as the United States 
imports food to satisfy demand, other countries import U.S. agricultural products. 
These exports are an important market for U.S. farmers. We must also seek to 
maintain the best possible diplomatic relations with our neighbors in the Western 
Hemisphere. As we work with these countries to reduce the production of illegal 
drugs which find their way into our country, one of the solutions is to introduce 
other crops as profitable alternatives for the growers. It is important to keep diplo- 
matic channels open and work together to solve problems in imports. 

I thank the Guatemalan High Level Commission for Food Safety for their coopera- 
tion with the Center for Disease Control in finding the cause of the cyclospora out- 
breaks and for their written statement for this hearing. Guatemala and the United 
States have been able to work together to pursue solutions to both the health and 
economic problems presented by the outbreak. This cooperation benefits both coun- 
tries. We must be careful, however, that in our attempts to regulate food safety we 
do not provoke retaliatory actions by our trading partners. We must also be sure 
that we do not impose expensive, unnecessary restrictions on U.S. farmers in our 
food safety efforts. 

I thank the Chairman for these hearings. They are an opportunity to discuss ways 
to be sure that our food is safe while at the same time maintaining our agricultural 
presence in the global economy. 
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^ Dr. Smith Testimony: Photograph #3 
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The Guatemalan High Level Commission for Food Safety is pleased to have received the 
opportunity to present before the Senate Permanent Subcommittee on Investigations, its 
written statement in reference to the Subcommittee’s hearing on food safety 

The High Level Commission for Food Safety was created in late 1997 to develop an 
oversight framework to ensure that Guatemala’s agricultural exports meet the highest 
sanitary and quality standards. The Ministries of Agriculture, Health and Economy preside 
over the Commission, while the Non-Traditional Products Exporters Association 
(AGEXPRONT), with support of the Guatemalan Berry Commission (GBC), coordinates 
the day to day activities. 

With the advent of cyclospora outbreaks in the United States of America (U.S.), the 
Commission made cyclospora its priority issue. Historically, the Center for Disease 
Control (CDC) first reported cyclospora outbreaks in the U S. in 1990. The first 
outbreaks, in Chicago and New York, were linked to water. However, it was not until 
1996 and 1997 that fresh produce consumption - including Guatemalan raspberries - was 
epidemiologically linked to cyclospora cayetanensis in some of the outbreaks. 

CDC and Food and Drug Administration (FDA) scientific data show that there is 
imprecision regarding the source, biology and virulence of this little known emerging 
pathogen. It has not been detected in raspberries or in any common practice involving any 
of the procedures in raspberry growing, handling, or exporting. 

Nevertherless, FDA’s and CDC’s reports stated that it seemed to be a seasonal illness, 
occurring during spring and early summer seasons. Based on their findings, Guatemala 
decided to voluntarily suspend the exports of raspberries to the U.S., and thus facilitate 
the gathering of additional scientific information It is noteworthy to mention that in the 
past three years (1996, 1997 and 1998) Guatemala has exported approximately 400,000 
raspberry flats during the late summer, fall, and winter seasons without incident, 

Guatemala has fully cooperated with CDC and FDA officials in their investigations to find 
a solution to this worldwide problem. Since 1997 Guatemalan raspberry growers have 
taken a proactive stance to find the source of contamination. It started to implement 
sanitary and quality assurance systems in raspberry farms with the cooperation of FDA, 
CDC and the Food Marketing Institute (FMiy 


2 



In this regard, the Commission comprises several working groups, but the most important 
ones relate to the following areas: 

i. Research, epidemiology and environment 

ii. Post-harvest treatment evaluation, and 

iii. Inspection, certification and verification of farms and exporters’ plants 
by the Agricultural & Environmental Integral Protection Program 
(PIPAA) - a public and private sector joint commission. 

Within these working groups, the Commission has incorporated expert oversight groups 
that include the CDC, FDA, international scientists, and universities. 

In addition, and with the Commission’s support, the GBC has implemented a Sanitary and 
Quality (S&Q) Assurance Program, that takes into account Hazard Analysis of Critical 
Control Points (HACCP), and Good Agricultural and Good Manufacturing Practices 
(GAP/GMP) standards. This program is even stricter than the FDA’s ftiture GAP/GMP 
Voluntary Guide for Fresh Fruit and Vegetables. 

The program is made up of four well-defined subject areas: 

I. Minimum Requirements Guideline for Production and 
Export ofRaspberries 

II. PIPAA’s Grower & Exporter Classification and Risk 
Assessment Data Bases; and Inspection, Monitoring, 
and Program Quality Control Activities 

III. Trace-Back Capability 

IV Bi-Ministeriat Compliance Agreement 

Subject area I establishes HACCP, GAP/GMP, Water Quality, Infrastructure, and 
Transportation Standards. The implementation of a HACCP system resulted in the 
strongest contribution to the sanitary and quality control of the product. By establishing 
Critical Control Points on the farms’ and exporting plants’ processes and transportation, 
the producer is able to have better control while aiding in the development of a high 
standards system. It also provides clear guidelines on the general practices such as water 
supply, hygiene, irrigation, fertilizer and pesticide utilization, harvesting, packaging, and 
storage and distribution of product, among others. 
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PIPAA established the framework for the classification of the farms through the 
elaboration of databases with updated information regarding the location and specific 
production areas of farms, water sources and irrigation, pesticide utilization, 
infrastructure, and exporters’ plants Based on the collected data, PIPAA is able to assess 
the farms’ compliance to the S&Q Assurance Program, and classify farms and plant 
facilities in risk levels — high, medium, or low. 

Consequently, some of these data is then captured in bar codes that allow for the trace- 
back of the product’s origin, To further strengthen the S&Q Assurance Program, a Bi- 
Ministerial Compliance Agreement between the Ministries of Agriculture and Economy, 
was approved to provide the regulatory structure for the production and export of 
raspberries 

Furthermore, as a result of the studies that point to the seasonal nature of the problem, the 
High Level Commission for Food Safety presented recently a unique proposal to the FDA 
called the “Model Plan of Excellence” (MPE). In it, additional stricter measures to those 
established in the S&Q Assurance Program are formulated with the object of identifying 
and qualifying specific farms for the all-year-round export of raspberries. 

In addition to the standards in the S&Q Assurance Program, the MPE calls for additional 
employee training on health and hygiene principles, monitoring of employees’ health for 
the eradication of potential risk factors, and further control of the fruit’s origin. The latter 
implies stricter PIPAA farm, sMpment points, and transportation inspections. The MPE 
also regulates the proper issuance of export licenses to the selected exporting plants, and 
also conducts origin-verification inspections at a one of a kind import/export airport 
warehouse facility for the handling of air shipments. In order to strengthen the trace-back 
capability, a trace-through function is added to track the product to its destination. 

The MPE also provides guidelines for the selection of farms. Those low risk farms 
classified by PIPAA that obtain the highest scores in the implementation of the S&Q 
Assurance Program and whose personnel exhibit expertise in the application of these 
principles at farms and plant facilities, may export throughout the year. 

As part of the NfPE approval process, and based on FD.A’s current scientific information 
that cyclospora is a water borne fecal contaminant. FDA officials conducted in-situ 
inspections at various low risk farms and selected three farms whose infrastructure had the 
capability of meeting the MPE’s strict requirements. However, it emphasized that prior to 
their full certification for export throughout the year, the farms had to thoroughly 
implement the following MPE requirements that FDA considers key to ensure the inocuity 
of the fruit: installation of filters at all water sources, high hygiene levels at farms and 
processing plants, and monitoring of employees’ health for the eradication of potential risk 
factors. 
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FDA’s final certification of these farms wU result in the creation of a model farm that will 
serve as a tool to encourage other low-risk farms to implement the MPE’s strict 
requirements if they want to export throughout the year. 

As a closing remark, the Guatemalan High Level Commission for Food Safety would like 
to state that it is not only determined to folly implement and observe the MPE’s 
compliance, but to sustain the effort and perfect the program accordingly to respond to 
new challenges. Also, it feels that this unique kind of inter-governmental cooperation 
already serves as a cornerstone for programs worldwide, and that only through this kind of 
true cooperation will the governments be able to ensure the well-being of the consumers in 
this age of global trade. 

Thank you. 
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An active volcano near Parramas, Chimaitenango, Guaiemata, oveHooks the young 
San Miguel berry plantation ofHortiFrut, one of Guatemala *s berry export companies. 
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GBC Cooperating, Communicating 

O he Guatemala Berry enuneitt has taken an up-front rok Washington, D.C., and the Food 

Commission (GBC) is in addressing the issue of food & Drug Administration, also in 

cooperatii^ on a number safety. This is orchestrated at a Washington, to find a fiur plan to 

of fronts to |Mx>tect its reputation level that is very positive, with inv help allow Guatemalan beiries to 

and build an understanding in the plications going way beyond ra^ be shifq>ed thb ^ring. This 

U.S. of what is happening within berries. Food safety is within the would counter an FDA statement 

its industry. entire portfolio of Guatemala for in late 1997 indicating that no 

The GBC is working in produce exports. We're out in Guatemalan raspberries could be 

Guatemala on the Inter- front of most the countries ex- exported to the U.S. between 

Ministerial porting to the U.S." March 15 and August 15, 1998. 

Committee In January, the GBC also ac- Farquhar credits the FDA for 
to assure cepted an offer of voluntary sup- being very cooperative and post- 

that the port from Dr. Tkn Hammonds, tive. He expects a satisfactory 

publicity the President of the Food Market- scientific arrangement that will 
tying Cy- ing Institute, (FMI) Washington, not only assure that U.S. con- 
clospora D.C. sumers will not become ill from 



and Guatemalan ra^berries is not 
confused with any other foods ex- 
ported from Guatemala. Also 
called the Nigh Level Commis- 
siorty the group is con4>osed of the 
Guatemalan Ministries of Health, 
Econon^r, Agricuhure, arxl a pri- 
vate groiq), Agexpront, the ex- 
porters' Chamber of Commerce. 
One health official said of this 
group: The (Guatemalan) gov- 


FMI repre- 

sents thou- (jUfltC 
sands of super- 
market chains in the 
United States and 




other countries. Dr. John Far- Cyclospora, but preserve 

quhar, a food scientist whh Guatemalan raspberry economic 

decades of experience on such viability, 
matters, and the FMI baison to the The GBC board determined a 


GBC, is working with the GBC, large part of the marketing prob- 

the Guatemalan Embassy in lems it foced in early 1998 was 


attributaUe to a misunderstaixl- 

Blackberries Ulere lleuer ing to the risks U.S. consumers 

Associated uillK Cqclospora berriM. To improve the under- 


© uatcmalan blackberries arc 
not evriers of the Cy- 
clospora protozoa. This went 
on the record on July 2S. 1997, when 
the FDA's Deputy Elector of the Cen- 
ter for Food Safety and Applied Nutri- 
tion. Janice F. Oliver indicated to the 


Guatemala berry industry " to date (we 
have) had no epidemiokisical evkknoe 
th^ implietded Uackberries in our cur- 
rent cycloaporiasis outbreaks and FDA 
would not obfect to resumption of fresh 
Uackberry exports to the OnNed 
Stales.” There has been no indkation 


clospora carriers. 

Oliver oontinued: "FroKcn 
raspberries and blackberries have not 
been implicated in outbreaks of ^ 
ckoporiasis md may be exported to the 
United Stales subject to normal FDA 
impart and snnpling procedures." 

Despite this clearance. 
Guatemalan blackberries fived low 
prices early this year, usiike fruit frian 
odier origins. Despite what was widely 
regarded as Guatemala’s superior qual- 
ity, other fruit sold for S4-fr per-flat 


standing, the GBC earty this year 
contracted industry writer Tad 
Tbonqyson to produce this infor- 
mation piece, as well as public in- 
formation releases to bring polhi- 
cak diploroalic, health, trade, and 
consumer officials and jouniafists 
up-to-date on the Guatemalan 
fruit export business. 

Thompson will coordinate 
with FMI in developing this in- 
formatioa 
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Moving Ahead with High Level Commission 

O op political and private with sufi^rt of international I inspection. Certification and I 

sector organizations in experts, to better understand the 


O op political and private 
sector organizations in 
Guat^nala are working 
together as the High Level 
Commission to resolve the issues 
&cii% Guatemalan raq>berry 
exporters. The serious trade 
problems &cing berry etqx>rters 
have negatively irq>acted many 
aspects of Guatemalan agriculture. 
Thus, five work groups are 
working on these objectives: 

Investiaation, Epidemiology A 
Environmental Work Group 

Formulating and executor 
scientific investigation protocols. 


with suji^rt of international 
experts, to better understand the 
source and form of Cyclo^ra 
contaminatioiL The group is also 
formulating a protocol budget 
plaiL 

Treatment Evaluations 
Work Group 

Formuliding and executing 
{Motocob evaluating the efficiency 
of diverse postharvest treatments 
to eliminate the (msmce of 
microorgantsms harmful to 
humans. Options for these 
treatments include ozone, 
irradiation, and methyl bromide. 


A Positive International Food 
Safety Example for the World 
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Inspection. Certification and I 
Verification Work Group | 

Working to revise, correct, 
endorse and ai^ty inspection 
procedures, certification and 
verification fulfillment fiom the 
forms and exporters’ warehouses. 
The advisory council of the 
scioitific group, PIPAA, is revising 
and a|^MX)viiig the rules and 
ins tru ments of the technical 
evaluations of fonns and exporters’ 
warehouses and appty the test to 
the system’s users. The system 
must guarantee the certified forms 
and the exporters’ warehouses are 
risk-fiee. 


Image Rescue I 

Work Group I 

Designing a strategy to 
rescue the lost image in the U.S. 
market and avoid that transcoding 
fiom berries to other produce and 
markets. Relying on the results of 
the other work groups; especially 
on the credibility of the inspeetbn 
and certification system. The goal 
is that the FDA will publicly 
recognize Guatemala has a very 
reliable control system. 

Commercial Practices 
Work Croup 

Advising the berry irdustry 
on fulfilling sanitary and 
pbytosanhary regulations within the 
commercial practices of the World 
Commerce Organization (WCO), 
Geneva, Switzerland. A permanent 
Gualematan Ambassador at the 
WCO is valuable for Guatemala’s 
globalization process. 


CTC- 
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I. INTRODUCTION 

The Permanent Subcommittee on Investigations (PSI) will hold a hearing on July 9, 1998, 
at 9:30 a.m. in SD-342. The hearing is entitled: “The Safety of Food Imports: From the Farm 
to the Table — A Case Study of Tainted Imported Fruit.” 

The second PSI food safety hearing will focus on a specific case study of an outbreak of 
Cyclospora infection associated with fresh rasf^rries imported from Guatemala.* Multistate 
outbreaks occuned in 1996 and 1997. 

Cyclospora is a parasite con^sed of ont cell, too small to be seen without a microscope.^ 
The first know human cases of infection with this parasite were reported in medical literature in 
1979.^ Cases have been reported with increased frequency from various countries since the mid- 
1 980’s, in part because of the availability of better techniques for detecting the parasite in stool 

' In this document, the terms Cyclospora and cyclosporiasis are used. For 
clarification, Cyclospora is the parasite or pathogen and cyclosporiasis is the illness caused by 
Cyclospora. 

^ CDC Fact Sheet. Cyclospora Infection. October 29, 1997. 


Ibid. 
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qjecimens/ Until 1996, most of the documented cases of cyclosporiasis in North America were 
in overseas travelers * However, two significant outbreaks associated witfi imported fhiit occurred 
in the United States, one in 1996 and another in 1997. 

In 1996, a large outbreak of cyclosporiasis occurred in the United States and Canada. 
There were at least 1 ,465 cases of cyclosporiasis reported by 20 states, the District of Columbia, 
and 2 Canadian provinces.® The Centers for Disease Control and Prevention’s (CDC) 
investigation of these cases revealed that die 1996 outbreak was associated with the consumption 
of Guatemalan ra^berries.^ Of the 1 ,465 reported cases, 3 1 5 were associated with seven states 
^^iK>se S^iators are Membos of this Subcommittee -- Maine (2), Pennsylvania (29), Connecticut 
(38), Georgia (5), Illinois (60), New Jersey (103), and Ohio (78).* 

After this 1996 outbreak the Food and Drug Administration (FDA) and the CDC worked 
with the Guatemalan Berry Commission to im|M’Ove the practices for growing and handling 
raspberries in Guatemala. The Commission voluntarily improved water quality and sani tary 
conditions and established a farm classification system (with only ftums in the best class 
permitted to export) in an attempt to minimize the possibility that Q*cto5pora-contaminated 
raspberries would be exported to the United States.^ Because cyclosporiasis may be a gftagnnal 
disease, Guatemalan raspberries were imported without restriction in the fall of 1996, and no 
cases of cyclo^riasis ^tributed to eating Guatemalan raspberries were reported to CE>C during 
this time period.'® 


* CDC Fact Sheet. Cyclospora Infection. October 29, 1997. 

* The New England Journal of Medicine. An Outbreak in 1996 of Cyclosporiasis 
Associated with Imported Raspberries. May 29, 1997. P. 1. 

® Ibid. 

’ Ibid. 

* Ibid. 

’ CDC Fact Sheet. Outbreaks of Cyclosporiasis in the United States. January 6, 1998. 


Ibid. 
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D^I»te tfie measu^ taken by the Berry Commission, afK}ther outbreak linked to fhsh 
raspberries occurred in the United States and Canada In April and May 1997." A total of 1,012 
cases of cyclospcmasis were reported in 17 states, the District of Cohimbia and two Canadian 
provinces.'^ The evidence again was compelling that Guatemala was the nuyor source of the 
implicated raspberries.*^ 

On May 30, 1997, the Guatemalan Berry Commission announced its decirion to 
voluntarily suspend exports of fresh raspberries to the Unit^ States.'^ Aikt ^pments were 
su^)ended, no frsthn outbreaks of cyclosporiasis linked to ra^berries were noted in the United 
States and Canada during the spring and summer of 1997.*^ 

Chi November 20, 1997, Dr. Fred S hank of FDA’s Cento* for Food Safe^ and Applied 
Nutrition notifred Roberto Castaneda, President of the Guatemalan Berry Commission, that the 
FDA woidd not allow fre^ Guatemalan ra^ibemes entry into die United durii^ die period 
of March IS through August 15, 1998.'^ Dr. Shank also informed Mr. Castaneda that this 
positkm mi^t change if the source of Cyclospora contaminatioQ was detomlned and correct 
or if intervention technologies were developed which would prevent cyclo^riasis in humans.*^ 
Chi March 24, 1998, the Vice-Minister of Agriculture, Minister of Healdi, and President 
of the Guatemalan Berry Commission submittod a proposal entitled “Model Plan of Excellence 
for the &q)Oi 1 of Raqi^ierries” to the FDA'* The prt^sal requested that seven Guatemala ianns 


" CDC Fact Sheet. Outbreaks of Cyclosporiasis in the United States. January 6, 1998. 
Synopsis; 1997 Rasii^iTy-Associated Outbreak of Cyclosporiasis. June 16, 1998. 
CDC Fact Sheet. Outbreaks of Cyclo^riasis in the United States. January 6, 1998. 
ibid. 

'' Ibid. 

Letter from Dr. Fred R. Shank to Roberto Castaneda, dated November 20, 1997. 
ibid. 

'* Letter from Guatemala government officials to Janice Oliver. Depu^ Director of 
FDA’s Center for Food Safety and Applied Nutrition, dated March 24. 1998. 
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be allowed to diip fresh raspberries to the U.S. during the period March 15 through August 15, 
1998.” On May 19, 1998, however, the FDA notified Guatemala officials that the FDA would 
consider allowing shipment of fresh raspberries from only two farms when compliance with all 
adjects of the Model Plan for Excellence had been demonstrated and when certain conditions set 
out by FDA had been met“ 

On June 5, 1998, the Vice-Minister of Agriculture notified Dr. Joseph Levitt of FDA’s 
Center for Food Safety and Applied Nutrition that the owners of the two farms expressed their 
willingness to implement the improvements required in order to export raspberries throughout the 
year and were ready to be visited by the FDA.^' The Vice-Minister also requested that a third 
farm be considered by the FDA to export fresh raspberries.^^ 

On June 12, 1998, Dr. Levitt informed the Vice-Minister of Agriculture that if the third 
fann requesting qjproval to export fresh ra^berries ccmiplied with the Model Plan for Excellence 
and met the q>ecific conditions outlined in the FDA’s May 1 9th letter, tihe farm would be allowed 
to export fresh raspberries.^^ Dr. Levitt also informed the Vice-Minister that the FDA was 
making arrangement to visit Guatemala during the week of June 22th.^* 

In mid- June 1998, Toronto health officials reported that 250 people in Canada had become 
ill with Cyclospora from tainted food eaten during May. The health ofTicials identified that 
raspberries (not from North America) was the common factor in the outbreak. 


” Letter from Guatemala government officials to Janice Oliver, Deputy Director of 
FDA’s Center for Food Safety and Applied Nutrition, dated March 24, 1998. 

“ Letter from Joseph A. Levitt, Director of FDA’s Center for ’ 'ood Safety and 
Applied Nutrition to Luis Alberto Castaneda, Guatemala’s Vice-Minister of Agriculture, dated 
May 19, 1998. 

Letter from Guatemala’s Vice-Minister of Agriculture to Joseph A. Levitt, Director 
of FDA’s Center for Food Safety and Applied Nutrition, dated June 5, 1998. 

Ibid. 

Letter from Joseph A. Levitt, Director of FDA’s Center for Food Safety and 
Applied Nutrition to Guatemala’s Vice-Minister of Agriculture, dated June 12, 1998. 

Ibid. 
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The witnesses called for this hearing will describe (i) how Guatemala raspberries made 
their way from the berry farms to American dinner tables, (ii) how Cyclospora affected a 
consumer who consumed tainted raspberries, and (iii) how outbreaks of Cyclospora were 
identified and traced back to Guatemala. The witnesses are: 

Dr. Stephanie A. Smith, vriw is a PSI investigator and food scientist, will give a detailed 
description of the raspberry production process and how ra^berries are transported from the 
fields of Guatemala to the dinner tables of America. 

Dr. Jeffrey A. Foran, vriio is a chemical toxicologist, will bring a unique pa^)ective to 
the hearing — a victim of Cyclospora and a scientist. Not only will be discuss the severe affects 
that Cyclospora had on him, but he will also discuss the importance of science and risk 
assessment in assessing the risks of human disease following exposure to pathogens. 

Dr. Stephen M. Ostroff and Dr. Barbara L. Herwaldt are both from the CDC’s 
National Center for Infectious Diseases. Dr. Ostroff, >^ho is the Associate Director for 
Epidemiologic Science, will present CDC*s oral testimony and Dr. Herwaldt, wdio is a Medical 
Epidemiologist in the Division of Parasitic Diseases, will be available to answer specific questions 
about the 1996 and 1997 Cydo^ra outbreaks. These scientists will describe the government’s 
procedures and ixooesses for investigating and tracing outbreaks of foodbwne illness to the source 
of contamination. Although the CDC is not the only, or even the primary, agency rsponsible for 
investigating foodbome illnesses, CDC officials work closely with all those entities involved in 
such investigations, including the state health departments and the federal regulatory agencies. 
The CDC plays a support role to all of those agencies, providing scientific expertise to interstate 
outbreaks of foodbome illnesses, and as such, the agency is familiar with the intergovemment 
effort to investigate these types of outbreaks. 

II. BACKGROUND 

A. U.S. Financial Asgdstanr^ to Cfiiatemala. According to press reports and other accounts 
in the mid-1980’s, the U.S. Agency for International Development (USAID) initiated programs 
in Guatemala to cultivate non-traditional crops for export as alternatives to Guatemala’s 
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traditionai croj» of corn and beans grown fc^ dcmiestic coni^imption.^ The implication of the 
press lepoits was that the United States has banned the impcHtation of a crop dsat it paid to 
establish in a developing country, namely raspberries in Gtu^ntela. 

In preparation for this case study, PSl staff sought to indepeitdently verify the 
of these press reports. The mo^ current results are as follows: 

The press reports v«re confirmed, in part, during an interview of Bruce Brower by PSI 
staff. Mr. Brower is a goup manager of QtenKxucs International, a company that subcontracted 
with USAID from 1986-1995 to promote the production of non-tr^tiona! agriculUiral exports 
(NTAEs) in Central America. USAID employed Chemonics to manage tw> programs — 
PROEXAG and EXITOS — \^ch required Chemonics to provide plants, ma^rials and training 
to Guatemalan farmera who in turn provided Ismd, labor and pesticides. Mr. Brower told PSl 
steff that raspberries were among the alternative crops supported through the USAID program. 
Mr. Brower estimated that USAID provided Chemonics about $7.7 million from 1986 through 
1995 for the Central American project and that “>wll under $1 million” was spent specifically 
on Guatemalan ra^berries. In a subsequem discussion with PSI staff, Mr. Brower iiuiicated that 
USAID spending on Guatemalan raspberries was more accurately estimated at $100,000. 

In re^nse to a PSI written inquiry (d^ed May 27, 1998) requesting, in part, “the level 
of U.S. financial assstance (by fiscal year) fcMT tl^ cu!tivati<Mi and developn^t of the Gu^emalan 
r^pberry crop during the past 15 years,” USAID responded in a June 12th letter that; 

“Ra^)bemes were among the crops identified but their production 
costs pushed raspberry production to a producer group at an 
economic level greater than the target population for USAID 
programs. These producers worked on their own to de\ elop their 
product market, i.e., without direct USAID program financial 
support.” 

When the author of the USAID letter was questioned about the re^nse, ^ indicated 
that it was her understanding that raspberries w^e first funded in the mid-I980’s by USAID 
through the PROEXAG program. It W3s also her understanding, however, that die cost of 


‘Imports Swamp U.S. Food-Safcty Efforts,” NEW YORK TIMES, Sep. 29, 1997. 
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growing raspberries was excessive and prevented the USAID program from reaching the most 
impoverished Guatemalans. As a result, the raspberry program was terminated in die mid-1980’s. 

When confronted with the conflicting information supplied to the Subcommittee by 
Chemonics as well as the conflict in USAID's written response to the FSI’s inquiry, the USAID 
official again reiterated that it was her understanding that U.S. fundii^ for raspberry crops had 
ceased after a brief period in the mid‘1980’s. 

In a subsequent phone call on the same day, the USAID official amended her earlier 
statements. She stated diat USAID provided about $85,000 to support the Guatemalan raspberry 
crop from 1985 to 1994. She indicated that the money <^nt on raspberries comprised ‘'less than 
1 percent” of the PROEXAG and EXITOS budgets. On June 24, 1998, USAID informed PSI 
staff that the agency was totally re-drafting their response to the PSI inquiry and that a new 
response would be forwarded to the Subcommittee soon. 

Raspberries and blackberries are not native to Guatemala.^ Blackberries were first 
introduced and shown to successfully thrive in Guatemala during the late 1980’s.^^ After the 
blackberry success, raspberries were introduced to Guatemala in the early 1990’s.^* The first 
large crop of Guatemalan raspberries exported to the United States was in 1995, with larger 
export yields the following two years.” In fact, the number of raspberry farms grew from 12 in 
the early 1990’s to about 150 in 1998.“ 

B. Exrorts of Guatemala Raspberries . Raspberries are grown by individual farmers and 
then either exported directly to foreign markets or sold to Guatemalan companies for export. 
Guatemalan fresh raspberry exports have grown tremendously in the last few years. Both the 
number of producers and land under cultivation have increased. Total raspberry exports increased 

“ FDA’s Guatemalan Farm Trip Report March 5-10, 1998. P. 2. 

” Ibid. 

2* Ibid. 

” Ibid. 

“ PSI staff interview with Bruce Brower (12 farms) and PSI staff telephone 
conversation with Roberto Rosenberg of Guatemalan Embassy (150 farms). 
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from 184,606 flats in the 1994-95 harvest year to 299,317 flats in the 1995-96 harvest year.^‘ 
One flat of ra^berries weighs approximately 5 kilograms.” In May 1995, seven Guatemalan 
exporters reported exportii^ af^noximately 55,951 flats of raspberries to the United States; in 
May 1996, eight Guatemalan exporters exported a total of 75,824 flats.” 

Althoi^ Guatemala exports ra^berries to Europe, the U.S. receives 98 percent of 
Guatemala raspberry exports.” The proximity of the U.S. to Central America permits 
Guatemalan ra^iberries to enter the U.S. and reach their fmal destination within hours to several 
dttys after harvesting. This quick transit time suits the raspberries’ storage requirements as they 
have a shelf-life of only 7 to 10 days once harvested.” Miami is the largest port of entry for 
U.S. laq^bory imports (88 percent) from Guatemala followed by minimal imports to New York, 
Houston, Washington, D.C., and Los Angeles.” Raspberry exports from Guatemala occur year- 
round, but larger quantities are exported in October, Novonber, May, and June. These quantities 
coincide with peak harvest seasons, and the low seasons for Chilean and California raspberries. 

C. Rasphftrry Production Process . Berries were first introduced in Guatemala for export 
about 1 0 years ago. Over the last 4 to 5 years, Guatemala has become one of the world’s leading 
sources of raspberries and blackberries. The industry has developed primarily in the central 
highland region of Guatemala. The climatic conditions arc quite favorable for certain varieties of 
raspberries and the rich, volcanic soil fricilitates rapid growth and excellent yields. Because of the 
climate and soil, laqjberries can be manipulated through planting and priming practices to come into 
harvest on demand given about 7 months lead time. The California season is generally late May 

CDC Foreign Trip Report — Guatemala. December 20, 1996. P.2. 

” Ibid. P.2. 

” Ibid. P.2. 

” Ibid. P.2. The dependence on exports to the United States magnified the economic 
impact on Guatemala when the United States decided to halt the imports of raspberries after 
the 1996 and 1997 outbreaks of Cylospora. 

” Ibid. P.2. 


” Ibid. P.2. 
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through early October. So the export season for fresh Guatemalan raspberries is normally late 
October through May.’^ 

(1) Berry Development . For seedlings to become flowering plants requires 
^jproximately six months. Another six weeks is required for the raspberries to be ready for harvest. 
Raspberry plants are grown— typically, in hedgerows supported by canes and metal wires. The 
plants may or may rwt be tied to the wires individually. The fruit is grown 3 to 4 feet off the ground 
and, therefore, no direct contact occurs between the fruit and the soil. The plants are watered using 
drip irrigation. A drip irrigation system typically consists of a piece of plastic tubing running along 
the ground the length of the row. The underside of the tubing has small holes so the ground can be 
wet slowly over a long period of time. Thus, no direct contact occurs between the fruit and the 
water. 

(2) Harvesting . Raspberries are harvested by hand, primarily by women. Ripe berries 
can be pulled from the plant very easily with bare hands leaving the cap on the vine. The pickers 
generally carry plastic trays strapped around their waists to keep their hands free. The plastic trays 
contain small plastic baskets into which the berries are placed. Once the baskets are full, the tray 
is taken to a packaging shelter so the berries can be sorted and packed. Raspberries are always 
picked dry and are NOT washed at any point prior to sale because they are very susceptible to mold. 

(3) Sorting and Packing . Sorting is carried out in enclosed structures, again by woman. 
Typically, the structures have poured concrete floors and screened pass-through windows. By 
passing the trays brought from the fields through a window, tracking of dirt from the field into the 
packing shelter avoided. In addition, some farms use foot baths placed just outside the packing 
shelter door to clean shoe-bottoms before entering. Berries are generally sorted on large tables with 
smooth, white surfaces under a covered fluorescent li^t. Raspberries to be sold fresh are generally 
packed in half-pint plastic containers called clamshells. Clamshells are packed in cardboard flats. 
A flat holds 1 2 clamshells. Berries which are too ripe to be sold as fresh are typically put in five 
gallon plastic pails for freezing. 


” Picha, D.H. 1997. Background Information on Growing and Harvesting Practices. 
Presented at meeting in Washington DC, 7/23/97. 
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(4) Shiimiag . For dipping, the cardboard flats are packed m 3’ x 3’ x 4' E-coiitain«s. 
£-containeis are styrolbam-insulated cardboard boxes. Ten flats fill an £-a>ntainer. Oelpa^ are 
added to keq) die berries cx>ld during international Upping. The E^ontainers are ^nspoited in 
lefiigerated trucks fiom exporter warehouses to the airport. Tlie trucks arrive at the airport between 
1 1 p.m. and midnight. Upcm arrival, the berries are held in cold storage at the cargo loading and 
storage area. Between 2 a.m. and 4 a,m., the berries are Ic^ed onto eidier a car^ or passenger 
plane. All fiesh raspberries from Guatemala are shipped by^ air to the U.S. 

(3) Bord^Ing>ecti(m . Miami, Florida is the principal port of entry for fre^ Guatemalan 
raspbcnies, with af^roximately 88 percent of the berries passing through its airport. After arriving 
in Mianu, the berries are uidoaded from the planes and must pass through a USDA cargo clearance 
area. Each cargo clearance area contains an inspection table where produce and flowers are 
insp«:ted. Here, E-containers are opened and the gelpacks are discarded. USDA inspectors (Animal 
and Plant Health {nsp«:tion Service) remove clam^lls from the flats, open them, and dump the 
contents on the table. After inspection for insects (not food safety), the berries ^ placed back in 
their clam^lls, re|daced in their flats, and returned to their storage locations before being collected 
by the Miami-based importers. 

(6) U.S. Distidbution . Some Miami-based importers bring the raspberry flats to a blast 
cooler for rapid cooling following inspection. After 60 to 90 minutes of cooling at 34 degrees 
Fahrenheit, the beirics are moved to coolers, or large refrigerated storage rooms, maintained 
between 34 and 38 degrees Fahrenheit where they remain until they ai s shipped to distributors. 
Raspberry flats are shi^^Kd to other distributors in one of two ways. If they are transported in a non- 
refrigerated truck they arc repackaged into E-containers with several new gelpacks placed between 
the flats of the top layer. If they are shipped in a refrigerated truck, the fiats are stacked on a pallet 
without gelpacks. Distributors fill and deliver orders for raspberries placed by retail outlet 
and food service establishments. Upon receipt, fresh produce is stored briefly until displayed for 
sale or prepared for consumption. 

Oiclospom — the Parasite . Cych^xmi cayetanensis is a protozt^ coccidtan pararite. 
A one-ccll«i organism, it is related to other org^ans such as Toxoplasma and Cryptosporidium. 
It is a preto^ii^ emerging pathogen. C. cayetanensis is unusual in that it is not immediately 
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infectious when excreted. Under optimal conditions, it matures in days to weeks, so direct 
person-to-p)erson spread is very unlikely. An outbreak following a meal is probably not caused 
by the food handler. The organism spears to be seasonal, and in most places where it has been 
studied, it occurs in the ^aing or summer and causes little or no disease during the fall or winter. 
Infection has been reported throughout the world, and the key studies have been conducted in 
Peru and Nepal. Disease caused by C. cayetanensis is characterized by watery stools, nausea, 
weight loss, low-grade fever, fatigue, or any combination of these symptoms. The disease (which 
is easily treatable) can be quite protracted, and without treatment, relapse can occur. The mean 
incubation period of one week complicates the epidemiology; cases may not be recognized until 
two weeks after people have been exposed.** 

E. Outbreaks of Cvclospom Infection 

(1) 1996 Outbreaks . In 1996, a t<^ of 1,465 cases of cyclosporiasis (the disease 
caused by the Cyclospora parasite) were reported by 20 states, the District of Columbia, and 2 
Canadian provinces. Of these cases, 978 were laboratory confirmed and 725 were associated with 
55 events that were held from May 3 through June 14, 1996. Raspberries were definitely served 
at 50 of the events and may have been served at four other events.” 

Of the 1 ,465 cases, 725 were associated with a cluster and 740 were qwradic.*^ A 
cluster was defined as a groiq) of two or more cases among persons who, during May 1 through 
August 31, 1996, shared at lease one meal or food item at an event (e.g., a luncheon or 
conference) and began to have at least one gastrointestinal symptom 12 hours to 14 days later. 
At least one case per cluster had to be laboratory-confirmed; clinical case definitions for probable 
cases varied. Persons who attended the events associated with cases of cyclosporiasis were 
interviewed about symptoms and their consumption of food and beverages at the event.^’ 

” Majkowski, J. 1997. Strategies for Rapid Response to Emerging Foodbome 
Microbial Hazards. Emerging Infectious Diseases. Volume 3, Number 4. 

The New England Journal of Medicine. An Outbreak in 1 996 of Cycloporiasis 
Associated with Imported Raspberries. May 29, 1997. P. 1. 

" Ibid. P. 2. 


Ibid. 
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Spnadic cases were not associated with idratified clusters^ were laboratory confirmed, 
were characterized by the development of gastrointestinal symptoms during May 1 through 
August 31, and occurred in persons who had not traveled outside the United States or 
during the two weeks before the onset of symptoms.^ 

The CDC (alcxig widi offidals from the FDA and state health departments) attempted 
to trace the sources of raq)berries for the 54 events at which raq>beiTies were or m^ have been 
served. The CDC was able to obtain well>documented data on the source for 29 events. This 
data showed diat the raspberries served at 21 of the events definitely were from Guatemala and 
those served at 8 events could have originated in Guatemala.^’ Because exporters typically 
combined raq)berries from multiple farms in a ^lipment, the CDC could identify only a group 
of contributing farms rather than one source farm.^ 

To identify the sources of implicated raspberries, the CDC obtained dates of purchase 
and shipmoit. The CDC used airway bill numbers supplied by importers to identify shipntents 
and exporters and then farms that contributed to ^pments. A well-documented tracing of the 
source was one in ^ich each step from consumers back to farms was confirmed verbally and 
in writing (e.g., through a^ies of invoices). The CDC visited farms and exporters in Guatemala 
to investigate the ways in ^ch fBq)berries were grown and handled. The CDC also investigated 
the way in which berries were inqtected in the Miami airport*’ 

The CDC concluded that its investigation of a large outbreak of cyclosporiasis 
implicated Guatemalan raspberries.** The CDC could not assess th.'' true magnitude of the 
outbreak; most cases were probably not diagnosed or unrepoited. For salmonellosis, which is a 
more familiar and easily diagnosed condition than cyclosporiasis, the number of cases reported 


** The New England Journal of Medicine. An Outbreak in 1996 of Cyclosporiasis 
Associated with Imported Raspberries. May 29, 1997. P.2. 

*’ Ibid. P.5. 

** Ibid. P.6. 

*’ Ibid. P.4. 


** Ibid. P.7. 
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to the CDC pmbably i^resents only 1 to 5 percent of all cases of infection in a year.'*’ During 
routine testing for ova and parasites, stool ^)ecimens are not usually examined for Cyclospora, 
airf many laboratories do not yet have the expertise to identify it. Experienced personnel in a 
few sites were instrumental in detecting the outbreak of cyclosporiasis at its inception in May 
1996, and subsequent media coverj^e most likely facilitated the identifnation of cases.** 

The mode of contamination of the rasjrfjenies remains unclear. One hypothesis is that 
raspb^^ became cx>ntammated through sixaying with insecticides and fimgicides that had been 
mixed with contaminated water. Although die CDC did not determine how water supplies on 
different farms could have become contaminated durii^ the same period, many water supplies 
were vulnerable to contamination because, for example, they were suboptimally con^meted or 
maintained wells near deep pit latrines or seepage pits. They may have been particularly 
vulnerable during the rainy season (e.g., from siuface-water runoff), which is when the 1996 
outbreak occurred.*® 

(2) 1997 Outbreaks . The CDC is still in the process of finalizing the results of the 
1997 outbreak. The CDC, however, provided the Subcommittee with the following prelimin^ 
information. Between April 1 and May 26, 1997, a total of 1,012 cases of cyclosporiasis were 
reported in 17 states, tlw District of Columbia and two Canadian provinces.*® These cases were 
linked to fresh Guatemalan raspberries.** The investigation of the outbreak focused on clusters 
of cases of c)^osporiasis that were associated with various events, such as wedding receptions. 
Specifically, 762 cases were associated with 41 cluster events and 250 cases were sporadic.*^ 


*’ The New England Journal of Medicine. An Outbreak in 1996 of Cyclosporiasis 
Associated with Imported Raspbeiries. May 29, 1997. P.7. 

** Ibid. 

Ibid. 

Synopsis: 1997 Raspberry-Associated Outbreak of Cyclosporiasis. June 18, 1998. 
** Ibid. 


Ibid. 
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Fch- the 514 cases that were hrst reported and investigated, the CDC has published the 
following results. As of June 1 1, IS^, tfiere were 21 clusters of cases of cyclosporiasis reported 
from ei^t states (California, Florida, Maryland, Nebraska, Nevada, New York, Rhode Island, and 
Texas) and one province in Canada (Ontario).” These clusters were associated with events (e.g., 
receptions, banquets, or time-place—related exposures that occurred during March 19 through May 
25, 1997, and comprised ^^Troximately 140 tabor^oiy-confirmed and 370 clinically-defmed cases 
of cyclosporiasis.^ In addition, four laboratory-confirmed sporadic cases were reported in the 
United States and Canada. 

Fresh raspberries were served at 19 of the 21 events and were the only food in 
common to all 19 events, which occurred in April and May 1997.” At 6 of the 19 events, 
raspberries were the only type of berry served or were served separately from other berries; at 
13 events, raspberries were included in mixtures of various types of berries.” Eating the food 
item that included raspberries was significantly associated with risk for illness for 7 of the 15 
events for which epidemiologic data was available (including for three of the events at ^^ch 
raspberries were not served with other types of berries) and was associated with illness but not 
significantly for six events (i.e., all or nearly all ill persons ate the berry item that was served).” 

Guatemala was identified as one of the possible sources of raspberries for all eight 
events for which traceback data was available (i.e., Guatemala was the source of at least one of 
the shipments of raspberries that could have been used) and as the only possible source for at 
least one of these events and perhaps for two others.” 

(3) 1998 Canadian Outtireak . On June 11. 1998, Toronto Public Health issued a media 
release announcing that they were investigating seven outbreaks of Cyclospora infection related 

” CDC Morbidity and Mortality Weekly Report. June 13, 1997. P.l. 

” Ibid. 

” Ibid. 

” Ibid. 

” Ibid. 


” Ibid. 
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to food eaten between May 7 and May 15 ” The release also stated that more than 60 people 
had become ill with Cyclospora after attending various events in the City of Toronto. 

On June 19, 1998, Toronto Public Health issued a media iqxlate stating dial about 250 
people had confirmed or su^)ected Cyclospora infection -- 160 of these were associated with 13 
events, such as private parties and weddings." The release also stated that the source of the 
outbreak was still unknown; however, a comi]:u>n i^n in all the events was imported raspberries. 
In addition, die media update stated dial health officials were interviewing more than 700 people 
who attended the various events where people b^^ame ill. 

On June 23, 1998, Toronto Public Health issued a second media update announcing 
that Dr. Barbara Yaffe, Associate Medical Officer of Health, had briefed the Board of Health on 
the Cyclospora outbreak.®’ Specifically, about 284 people had confirmed or suspected Cyclospora 
infection — 170 of these were associated with 18 events, such as private parties and weddings.®^ 
The media update stated that raspberries eaten at several of the events investigated so far were 
believed to have originated in Guatemala,®^ The media update also stated that Toronto Public 
Health was working with local health units. Health Canada, the Ontario Ministry of Health, the 
Canadian Food Inspection Agency, and the CDC in Atlanta to find the source of the outbreak. 

The Board of Health has asked the Public Health department to provide a detailed 
report on the outbreak when the current investigation is complete, along with recommendations 
for the labeling of fresh produce with the name of the country or place of origin. The Board also 
has asked the department to consider recommending a ban on the importation of Guatemalan 
raspberries, as is currently in place in the United States, if they are found to be the source of the 
current outbreak. 


” Toronto Public Health Media Release. June 11, 1998. 
" Toronto Public Health Media Update. June 19, 1998. 

Toronto Public Health Media Update, June 23, 1998. 
" Ibid. 


Ibid. 
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F. Investi 2 ating Outbreaks of Foodbcmie Illness 

(1) Key Players and Responsibilities . Four federal agencies are charged with 
responding to outbreaks of foodbome illness: FDA, CDC, USDA, and EPA. All states, and many 
local governments, with widely varying expertise and resources, share responsibility for public 
health onergencies and woik with the federal government in req>onse to such outbreaks.^ When 
an outbreak occurs, particularly one that occurs among several states, all of the relevant entities 
must work together to efficiently and effectively prevent deaths and minimize the number of 
illnesses. The better coordinated the response, the more quickly the outbreak will be contained. 

Each of the four federal agencies has a potentially critical role when an outbreak 
occurs. CDC’s primary responsibility is to assist state and local health departments in 
investigating outlxeaks of illness and in identifying the cause of the outbreak.^^ The CDC serves 
as a scientific and analytical resource to these state regulatory agencies. The federal regulatory 
agencies, including FDA, USDA, and EPA also have responsibility for determining whether a 
product they regulate may be causing illness, and of halting the spread of illness by taking 
regulatory action against the suspect products, or wastes that have the potential to contaminate 
the air, land, or waters used to (Moduce the food |»oduct.^ The type of food affected determines 
which regulatory ^eiKy has primary jurisdiction: USDA regulates meat, poultry, and egg 
products; FDA regulates all other foods including ^ell eggs; and EPA regulates water and 
pesticides and manages organic and inorganic wastes used or disposed of on agricultural land. 
While each agency has defined areas of responsibility, the successful containment of many 
outbreaks of foodbome illness involves more than one agency. 

The states and many local governments play a central role. Identification and 
investigations of foodbome illness oflen begin at the community or state level. States share with 


^ Food Safety From Farm to Table: A National Food-Safety Initiative. Report to the 
President. May 1997. 


” Ibid. 


“ Ibid. 
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the federal government the legal re^x>nsibtlity for protecting the health of their residents.^’ 
Although foodbome outbreaks are sometimes local, most outbreaks implicate federal agency 
jurisdiction.^ Illnesses cross state borders, and most foods or food ingredients are processed or 
produced in another state or by international trading partners.®’ Federal involvement is also 
necessary vdien contaminated food from a common source has been distributed to grocery stores, 
restaurants, and homes in more than one state. 

In many outbreaks of foodbome illness, federal agencies work with state and local 
health authorities in their investigations and in implementation of control measures through 
consultation, diagnostic assistance, and by regulatory action against the products.^ In some 
instances, on-site assistance is requested by the local and state authorities from the CDC to 
establish the cause of an outbreak, and from other agencies to help find the source of the 
problem.’* For large or multistate outbreaks, federal agencies play a critical coordination role to 
ensure consistency of approach and implementation of needed control measures. 

(2) The Investigative Process . Foodbome illnesses are investigated for two main 
reasons. The first is to identify and control an ongoing source by emergency action; product 
recall, restaurant closure, or other temporary but definitive solutions. The second reason is to 
learn how to prevent future similar outbreaks from occurring. In the long run this second purpose 
will have an even greater impact on public health than simply identifying and ha lting the 
outbreaks. Because all the answers are not available and existing regulations may not be 
sufficient to prevent outbreaks, the scientific investigation often requires a careful evaluation of 
the chain of production. This traceback is an integral part of the outbreak investigation. It is not 
a search for regulatory violations, but rather an effort to determine where and how contamination 


Food Safety From Farm to Table: A National Food-Safety Initiative. Report to the 
President. May 1997. 

Ibid. 

Ibid. 

™ Ibid. 


Ibid. 
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oconred. Often, the ccmtamination scenario reveals that a oitical point has been lost. Therefore, 
epidemiologists must participate in traceback investigations.^ 

Because of the short shelf-life and broad distribution of many of the new foods 
responsible for infection, by the time the outbreak is recognized and investigated the relevant 
food may no longer be avail^le for culture. Because the contamination may be restricted to a 
single production lot, blind sampling of similar foods that does not include the implicated lot can 
give a false sense of security. Good epidemiologic information pointing to contamination of a 
specific food or production lot ^ould guide the mioobiologic sampling and the interpretation of 
the results. Available methods may be insufficient to detect low-level contamination, even of 
well-established pathogens.^ 

Public health officials rely on epidemiology to find the source of outbreaks of 
foodbome illness. Many times, vs^en people are di^nosed with a foodbome illness, their doctor 
or in most cases, the laboratory that detects a pathogenic organism in a fecal sample reports the 
incident to the local county health department. That department, in turn, reports cases 
periodically to the state department of health. States collect those local data and send reports to 
the CDC, which updates a national surveillance database.^^ 

Until recently, officials at the CDC felt that the data from states did not contain 
enough detail to present an accurate picture of the scope or causes of foodbome illness. 
Consequently, in July 1995, the CDC, USDA, and FDA began a cooperative active surveillance 
project for foodbome disease in targeted locations in the United States. That project initially was 
called the Sentinel Site Study, and more recently is known as FoodNet.’^ 

The purpose of FoodNet is to establish baseline data on the incidence rate of 
foodbome illnesses caused by seven foodbome bacterial pathogens: E. coli 0I57:H7, 


^ Emerging Infectious Diseases. Emerging Foodbome Diseases: An Evolving Public 
Health Challenge. Robert V. Tauxe. Volume 3, Number 4. October-December 1997. P. 9. 

” Ibid. 

” CRS Issue Brief. Food Safety Issues in the !05th Congress. March 30, 1998. P. 7. 


Ibid. P.7. 
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Campylobacter, Listeria monocytogenes. Vibrio vulnificus. Yersinia, Shigella, and Salmonella.^*" 
The project has three parts: 

• Part 1, a laboratory-based surveillance, collects data weekly from medical 
laboratories to record the number of intestinal bacterial pathogens isolated from 
stool cultures and to confirm cases of each illness-causing pathogen in a given 
population; 

• Part 2, population-based surveys, collects data to determine the incidence of 
diarrhea symptoms, and the proportion of people seeking medical attention from 
doctors; 

• Part 3, uses the cases identified in part 1 to further detemiine what has happened.^^ 
Where possible, the project determines what percentage of illness is due to specific foods. The 

final data on rates of illness will serve to tell policy makers which pathogens cause human illness. 
Those data will also establish baseline levels of illness with which future studies can be compared 
to see if food safety regulatory activities lower tl^ incidence of illness. 

III. CPC FISCAL YEAR 1999 BUDGET REQUEST 

The CDC is the lead federal agency respcmsible for promoting health and quality of life 
by preventing and controlling disease, injury, and disability. CDC accomplishes its mission by 
working with partners throughout the nation and the world to monitor health, detect and 
investigate health problems, conduct research to nihance prevention, develop and advocate sound 
health policies, implement prevention strategies, promote healthy behaviors, foster safe and 
healthy environments, and provide public health leadership and training.^' 

The CDC's FY 99 budget justif1cati<m included a request for an increase of $S million 
and 10 FTEs (full-time equivalents) to implement an interagency food safety initiative, 
surveillance, and early warning system. 


CRS Issue Brief. Food Safety Issues in the 105th Congress. March 30, 1998. P.7 
^ Ibid. P.8. 

^ CDC’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees. 


P.164. 
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Centers for Disease Control and Prevention^ 
Infectious Diseases Activity Functions 



1997 

1998 

1999 

Increase 

or 


Actual 

Annronriation 

Estimate 

Decrease 

Emerging 

Infections 

$ 44 , 820,000 

$ 59 , 082,000 

$ 79 , 082,000 

$ 20 , 000,000 

Hantavirus 

7 , 500,000 

7 , 500,000 

7 , 500,000 

- 0 - 

Lyme Disease 

5 , 389,391 

7 , 884.391 

7 , 884,391 

- 0 - 

Foodborne 

Disease 

4 , 500,000 

14 , 500,000 

19 , 500,000 

5 , 000,000 

Waterborne 

Diseases 

300,000 

300,000 

300,000 

- 0 - 

Other Infectious 

Diseases 

25 . 948 . 609 

25 . 948.609 

24 . 759.609 

( 1 , 189 . 000 ) 

Total 

$ 87 , 720,000 

$ 115 , 215,000 

$ 139 , 026,000 

$ 23 , 811,000 


Disease-caudng microoiganisms (pathc^ens) continue to threaten public health as new 
organisms emerge as foodbome threats, and well-known organisms acquire greater potency. 
According to the CDC, this $5 million increase will enable CDC to implement the following 
activities as part of the Interagency Food Safety Initiative: The National Early Warning System 
will increase federal support to state health departments to detect foodbome diseases by increasing 
the number of scientists available to investigate foo(ftx>me outlxeaks and by enhancing laboratory- 
based surveillance of important foodbome pathogens through improved diagnostic reagent 
availability, diagnostic and subtyping develojMnent, standardization, and training. It will improve 
the quality and scope of foodbome disease surveillance in the 8 FoodNet sites and in other state 
health departments through enhanced staffing, training, laboratory capacity/infrastructure, and 
coordination. And it wll also link federal and state public health laboratories with sophi^cated 


^ CDC’s Fiscal Year 1999 Justification of Estimates for A|^rofaiations Committees. 


P. 112. 
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computer technology that will enhance communications and data sharing, including the digitized 
fingerprints of foodbome pathogens.® The PresiderU’s fiscal year 1999 budget justified this food 
safety initiative in this way: 


“Ensuring the safety of the food supply is one of government’s most 
endurii^ and important functions. In re^x>nding to new technologies that 
enable food producers to grow, process, and market a growing variety of 
food products, the private sector and federal, state and local governments 
face many challenges to maintaining and improving the safety of the 
Nation’s food supply. Disease-causing microorganisms continue to 
threaten public health as new organisms emerge as foodbome threats, and 
well-known organisms acquire greater potency. This increase will enable 
CDC to expand the National Early Warning System, make improvements 
to the quality and scope of foodbome disease surveillance, and enhance 
links between federal and state public health laboratories with sophisticated 
computer technology that will enhance comunications and data sharing.’’^' 

The President’s budget justification also provided that initially, the success of efforts 
to rebuild our nation’s epidemiologic and laboratory capacity will largely be measured by an 
improved public health infrastructure, rather than reductions in disease. For many infectious 
disease programs, including CDC’s food safety activities, improvements in our ability to 
recognize and track these diseases and improved “early warning” surveillance systems will result 
in an increase in the number of reported cases and outbreaks before there is a downward trend 
resulting from effective prevention programs.*^ 

CDC’s National Center for Infectious Diseases recognizes that the first step in re- 
establishing surveillance Is to build and maintain our nation’s epidemiologic and laboratory 
capacity. Epidemiologic and laboratory capacity is the ability to recognize, respond to, and 
monitor infectious diseases.® 


® CDC’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees. 

P. 109. 

*' Ibid. P. 57 and 58. 

® Ibid. P.170. 


” Ibid. P.170. 
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Model for Prevention and Control of Infectious Disease 



The President’s budget justification that it means, at a minimum, supporting state and local health 
departments’ efforts to build their infrastructu^ by hiring and training epidemiologists and 
laboratorians, supporting the development of new and improved diagnostic tests and new disease 
rqx)rting systems, and equipping public health laboratories with state of the art technology. As 
illustrated above, with adequate epidemiologic and laboratory capacity, the steps necessary to 
reach the eventual goal of reducing morbidity and mortality - detection of cases/outbreaks, as 
well as the development and implementation of effective interventions — can be achieved.*^ 

IV. GUATEMALA INITIATIVES . After the Guatemalan raspberries were implicated in the 
1996 and 1997 outbreaks of Cyclospora, Guatemala began implementing several initiatives to 
ensure that Guatemala’s agricultural products meet the highest standards of quality. 

A. High Level Commission for Food Safety . Guatemala created a High Level 
Commission for Food Safety. The Commisricm is comprised of the Ministries of Agriculture, 
Health and Economy in coordination with the Non-Traditional Products Exporters Association. 
The Commission created five working groups ~ Research, Epidemiology and Environment; 
Treatments Evaluation; inspection, Certificaticm and Verification; Commercial Promotion; and 
Commercial Practices. Guatemala also implemented a Sanitary and Quality Assurance System 


P.17L 


CDC’s Fiscal Year 1999 Justification of Estimates for Appropriations Committees. 
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Program (S&Q), that includes Hazard Analysis of Critical Control Points (HACCP) standards and 
FDA’s fiituie Good Agricultural Practices/Good Manufacturing Practices (GAP/GMP) voluntary 
guidance for fruit and vegetables. 

B. Model Plan of F.xcellenee for the Export of Ra -roberries tMPEl. Guatemala also 
created the MPE which builds on the S&Q program and adds additional stringent standards to 
the production, processing, handling, and shipping of raspberries. 

On March 24, 1998, Guatemala government officials submitted a proposal (“Model Plan 
of Excellence for the Export of Raspberries”) to the FDA which requested that a limited number 
of Guatemalan farms be allowed to export fresh raspberries to the United States from March 15 
through August 15, 1998. The plan was based on the knowledge and experience gained by 
Guatemala during the last two years regarding food safety procedures. 

The objective of the MPE is to assure only safe raspberries are produced in Guatemala 
and exported to the United States. The MPE includes the implementation of Good Management 
Practices in farms and exporter plants and monitoring system during the picking, classification, 
packaging and transportation of the fruit. All these activities will be supervised directly by an 
inspector of the Integral Program of Agricultural and Environmental Protection (PIPAA). 

The first activity in the design of the MPE was the selection of the farms to participate 
in it among the ones classified as “low risk farms” carried out by PIPAA. For this selection, 
PIPAA considered the infrastructure conditions, good agriculture and manufactunng practices, 
records management, and water quality. The framework of the MPE is fourfold -- quality 
assurance, training on good hygienic practices, control origin of fruit, and trace-through. 

Guatemala also developed a regulation of the sanitary control system for production farms 
and packaging plants of raspberries and blackberries. The objective of the regulation is to 
regulate the production and commercial activity of raspberries and blackberries to guarantee the 
wholesomeness of the product. Guatemala also developed a “Guide of Minimum Requirements 
for Production and Packaging Units of Raspberries and Blackberries”. The primary objective of 
this guide is to esublish a baseline for the implementation of a system of Good Manufacturing 
Practices (GMP) and the use of HACCP in production and packaging units. 
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On May 19, 1998, the FDA responded to Guatemala’s request that a limited number of 
Guatnnalan fanns be allowed to begin e^qmrting raspberries to the United States.** Specifically, 
FDA’s stated, in part, that; 

“We are aware of the imprecision of the scientific data vegarding the 
source, biology, and virulence of Cyciospora. In the absence of such 
pecise information, FDA cannot recommend with certainty measures that 
will prevent the contamination of fresh raspberries by this parasite. 

However, current scientific information is consistent with viewing 
Cyclo^Tora as a waterborne fecal-oral contaminant We, therefore, have 
reviewed your {Hoposal in light of the operating assumption that 
Cyciospora is a waterborne organism that may be transmitted by water or 
humans via the fecal-oral route.” 

While the FDA response acknowledged that the Guatemalan berry industry had made 
improvements in water quality, sanitation, and employee hygiene at individual farms, the FDA 
specified that it did not have sufficient information to confirm that adequate interventions had 
been implemented for all of the farms identified in the proposal. The FDA, however, did agree 
to consider allowing shipment of fresh ra^berries from two of the proposed farms when 
compliance with all aspects of the MPE had been demonstrated and when other specific 
conditions specified by the FDA had been met. The q>ecific conditions include: 


Biological filters (0.5 micron size) must be installed for all water used for fumigation, 
cleaning and sanitation. The filters must be subjected to a testing protocol that would 
detect leaks or any other factor that would reduce filter efficiency and effectiveness. 
Any filter that fails the testing or later leaks or loses its effectiveness or efficiency must 
be immediately replaced. 

Assurance that prior to the installation of filters, water has not been used directly on 
fresh raspberries destined for export to the U.S. 

Integral Program of Agricultural and Environmental Protection (PIPAA) will reinspect 
the farms {nior to harvesting fresh ra^berries for export to the U.S., and will collect 
water samples after filtration for micrc^ial analysis. 


** Letter from Joseph A. Levitt, FDA’s Director of Food Safety and Applied Nutrition 
to Luis Alberto Castaneda, Guatemala’s Vice Miniver of Agriculture, dated May 19, 1998. 
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• Adequate supervision of farm woricers to assure proper attire and ^ropriate employee 
sanitation practices, including adequate hand washing prior to picking, selection, and 
packing of fresh raspberries. Supovisors must have received proper training and be 
qualifred to carry out their responsibilities. 

• Assurance that PIPAA inspectors on farms and in plants have received proper training 
and are qualifred to cany out their re^xpnsibilities. 

• Assurance of adequate and properly used toilet facilities and supplies, and supervision 
of traffic into the selection area. 

• The implementation of a surveillance program to ensure that woricers are not 
a^mptomatic or symptomatic for diarrheal disease as described in the **Protocol for the 
Epidemiological Surveillance of Risk Factors on Workers of Berry Producing Farms.” 

• Assurance that the flats of fresh raspberries leaving the farms will not be tampered with 
and will arrive intact as the exporters* warehouse and at the cargo loading and storage 
area in Guatemala City. 

• A comprehensive mcmitexing program with checklist providing documentation that each 
of the farms has instituted all of the control practices listed above, and that there is a 
schedule of PIPAA inspections to assure that the controls remain in place throughout the 
growing and shipping season. 

The FDA informed Guatemala that after the intervention strategies had been implemented, FDA 
would visit the two farms. Once all controls and operations are in place, FDA agreed to allow the 
shipment of fresh raspberries from the two farms to the U.S. 

On Jurto 5, 1998, the Vice*Ministcr of A^culture notified Dr. Joseph Levitt of FDA’s 
Center for Food Safety and Applied Nutrition that the owners of the two farms expressed their 
willingness to implement the improvements required in order to export ra^berries throughout the 
year and were ready to be visited by the FDA.*^ The Vice>Minister also requested that a third 
farm be considered by the FDA to export fresh raspberries.” On June 12. 1998, Dr. Levitt 
informed the Vice-Minister of Agriculture that if the third farm requesting approval to export 


Letter fhmi Guatemala’s Vice-Minister of Agriculture to Josej^ A. Levitt, Director 
of FDA’s Center for Food Safety and Applied Nutrition, dated June 5, 1998. 


” Ibid. 
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ra^berries complied with the Model Plan for Excellence and met the ^)ecific conditions 
outlined in the FDA’s May 19th letter, die farm would be allowed to export fresh raspberries." 
Dr. Levitt also informed the Vice>Minister that the FDA was making arrangement to visit 
Guatemala during the week of June 22th." 

IV. WITNESSES 

A. TV Rt<>phanie A. Smith . Dr. Smith’s testimony will include a detailed description of 
the ra^)beny production process and how ra^}bemes are transported fit>m the fields of Guatemala 
to the dinner tables of American consumers. Dr. Smith’s testimony will be based on her first- 
hand observations of ra^iberry &ims and packing fragilities in Guatemala as well as supplemented 
by reports prepared by various government agencies. 

B. Dr. Jeffrey A Foran. Dr. Foran, is a chemical toxicologist at the International Life 
Sciences Institute (ILSI) in Washington, D.C. ILSI a nonprofit, worldwide foundation that 
advances the understanding of scientific issues relating to nutrition, food safety, toxicology, and 
the environmoit. By bringing together scientists from academia, government, industry, and the 
public sector, ILSI works to develop a balanced approach to solving problems with broad 
implications for the well-being of the general public. 

I>. Foran will bring a unique perspective to the hearing — a victim of Cyclospora and a 
scientist Not only will he be able to discuss die severe affects that Cyclopsora had on him, but 
he will also be able to discuss the importance of science and risk assessment in assessing the risks 
of human disease following exposure to pathogens. 

Dr. Foran contacted Cyclospora after eating raspberries at a buffet luncheon attended by 
members of his office. At least 1 1 other staff members contacted Cyclospora. Dr. Foran will 
be able to give the graphic details of the severity of the disease including how he lost about 12 
pounds in a two-week period. 


Letter from Jose{^ A. Levitt, Director of FDA’s Center for Food Safety and 
Applied Nutrition to Luis Alberto Castaneda, Guatemala’s Vice-Minister of Agriculture, dated 
June 12, 1998. 

" Ibid. 
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c. Dr. Stenhen M. Pairoff & Dr. Barbara L. Herwaldt . Dr. Ostroff and Dr. Herwaldt 
both work « the CDC’s National Center for Infectious Diseases. Dr. Ostroff is the Associate 
Director for Epidemiologic Science and Dr. Herwaldt is a Medical Epidemiologist in the Division 
of Parasitic Diseases. Dr. Ostroff will describe the government’s procedures and processes for 
investigating and tracing outbreaks of foodbome illness to the source of contamuiation in general 
terms. Dr. Herwaldt will respond to questions on the specific investigations and tracebacks of 
the 1996 and 1997 cyclosporiasis outbreaks associated with Guatemalan raqtberries. 
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4 TTA C.HMENT B 

Cyclospora (SIGH-clo-SPORE-uh) Infection 

What is Cyclospora*i 

Cyclospora cayetanensis (SIGH-clo-SPORE-uh KYE-uh-tuh-NEN-sis) is a parasite compos^ of one 
cell, too small to be seen without a microscope. The first known human cases of Cyclospora infection 
were reported in 1979. Cases began being reported more often in the mid-1980s. 

How is Cyclospora spread? 

Cyclospora is spread by people ingesting something, for example, water or food, that was contaminated 
with infected stool. For example, in 1996, a large outtM^ak of Cyclospora infection in the United States 
and Canada was caused by imported raspberries. Cyclospora needs time (days or weeks) after being 
passed in a bowel movement to become infectious. Therefore, it is unlikely that Cyclospora is pas^d 
directly from one person to another. It is unknown whether animals can be infected and pass infection to 
people. 

Who is at risk for infection? 

People of all ages are at risk for infection. In the past, Cyclospora infection was usually found in people 
who lived or traveled in developing countries, but people can be infected worldwide. In the United 
States, infection is more common during spring and summer. 

What are the symptoms of infection? 

Cyclospora infects the small intestine (bowel) and usually causes watery diarrhea, with frequent, 
sometimes explosive, bowel movements. Other symptoms can include loss of appetite, substantial loss 
of weight, bloating, increased gas, stomach cramps, nausea, vomiting, muscle aches, low-grade fever, 
r.nd fatigue. Some people who are infected with Cyclospora do not have any symptoms. 

How soon after infection will symptoms begin? 

The time between becoming infected and becoming sick is usually about 1 week. 

How' long will symptoms last? 

If not treated, the illness may last from a few days to a month or longer. Symptoms may seem to go 
a'vay and then return one or more times (relapse). 

What should I do if 1 think I may be infected? 

See your health care provider. 

How is Cyclospora infection diagnosed? 

Identification of this parasite in stool requires sp^ial laboratory tests that are not routinely done. 
Therefore, your health care provider should specifically request testing for Cyclospora. Because 
Cyclospora can be difficult to diagnose, you may be asked to submit several stool spwimens over 
several days. Your health care provider may have your stool checked for other organisms that can cause 
similar symptoms. 

How is infection treated? 

The recommended treatment for infection with Cyclospora is a combination of two antibiotics, 
trimethoprim-sulfamethoxazole, also known as Bactrim*, Septra*, or Colrim*. People who have 
diarrhea should rest and drink plenty of fluids. They should seek their health care provider’s advice 
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before taking medicine to slow their dianiiea. 

I am allergic to sulfa drugs; is there another drug I can take? 

No alternative drugs have been identified yet for people who are sensitive to sulfa drugs. See your health 
care provider for other treatment recommendations. 

How is infection prevented? 

Avoiding water or food that may be contaminated wth stool may help prevent Cyclospora infection. 
People wiio have previously been infected with Cyclospora can become infected r^ain. 


For more ioformation: 


1 . CDC. Update: Outbreaks of Cyclospora cc^tanensis infection - United States and Canada, 1 996. 
MMWR 1996;45:611-2. 

2. Hoge CW, et al. Placebo-controlled trial of co-trimoxazole for cyclospora infection among 
travellers and foreign residents in NejMd. Lancet 1995;345:691-3. 

3. Hoge CW, et al. Epidemiology of diarrhoeal illness associated with coccidian-like organisms 
among travellers and foreign residents in Nepal. Lancet 1993;341:1 175-9. 

4. Huang P, et al. The first reported outbreak of diarrheal illness associated with Cyclospora in the 
United States. Ann Intern Med 1995;123:409-14. 

5. Ortega YR, et al. Cyclospora species - a new protozoan pathogen of humans. N Engl J Med 
1993;328:1308-12. 

6. Soave R. Cyclospora. an overview. Clin Infect Dis 1996;23:429-37. 


* Use of trade oaines is for identiricatlon oniy and does eot imply endorsement by the Public Health Service or by the 
U.S. Department of Health and Human Services. 

Ttiii feet sli««l ii r«r intgraiatioa only ■nU is not meaat (o be «sed (or S(tr-Oii(Bosis or »s • svbstiluir for constillaiioo with a health care provider. 
If you have aay quesitoas about the disease deseribed above or thiuh that you may have a parasitic inrectioft. consult a health care provider. 



National Center for Infectious Diseases 
Centers for Disease Control and Preventiott 
Atlanta, GA 

Updated: 10/29/97 13:59:32 

URL: http://www.cdc.gov/ncidod/discases/cyclo/cyclogca.htm 



101 


Cyclospora: Information For Health Care Providers 


Cyclospora: Information For Health Care Providers 
What is Cyclospora'! 

Cyclospora cayelanensis is a unicellular parasite previously known as cyanobacterium-like or 
coccidia-Iike body (CLB). The first knovm human cases of infection with this parasite were reported in 
the medical literature in 1979. Cases have been reported with increased frequency from various countries 
since the mid 1980s, in part because of the availability of better techniques for detecting the parasite in 
stool specimens. 

How is Cyclospora transmitted? 

Infected persons excrete the oocyst stage of Cyclospora in their feces. Oocysts do not become infectious 
(i.e., sporulate) until days to weeks after excretion. Therefore, transmission of Cyclospora directly from 
an infected person to someone else is uidikely. However, indirect transmission can occur if an infected 
person contaminates the environment and oocysts have sufficient time, under appropriate conditions, to 
become infectious. For example, Cyclospora may be transmitted by ingestion of water or food 
contaminated with oocysts. In 1 996, a large outbreak of Cyclospora infection in the United States and 
Canada was associated with consumption of imported raspberries [1]. How common the various modes 
of transmission and sources of infection are is not yet known, nor is it known whether animals can be 
infected and serve as sources of infection for humans. 

Who is at risk for infection? 

Persons of all ages are at risk for infection. Persons living or traveling in developing countries may be at 
increased risk, but infection can be acquired worldwide. In the United States, most cases of Cyclospora 
infection are detected April through August. 

What are the symptoms of infection? 

The incubation period between acquisition of infection and onset of symptoms averages 1 week. 
Cyclospora infects the small intestine and typically causes watery diarrhea, with frequent, sometimes 
explosive, stools. Other symptoms can include loss of appetite, substantial loss of weight, bloating, 
increased flatus, stomach cramps, nausea, vomiting, muscle aches, low-grade fever, and fatigue. If 
untreated, illness may last for a few days to a month or longer, and may follow a remitting-relapsing 
course. Some infected persons are asymptomatic. 

How is infection diagnosed? 

Identification of this parasite in stool requires special laboratory tests that are not routinely done (sec 
section on laboratory diagnosis). A single negative stool specimen does not rule out the diagnosis; three 
or more specimens may be required. Stool specimens should also be checked for other microbes that can 
cause a similar illness. 

How is infection treated? 

Trimethoprim/sulfamethoxazole (TMP/SMX), or Bactrim*, Septra*, or Cotrim*, has been shown in a 
placebo-controlled trial to be effective treatment loi Cyclospora infection {2]. Adults should receive 
TMP 1 60 mg plus SMX 800 mg (one double-strength tablet) orally twice a day for 7 days. Children 
should receive TMP 5 mg/kg plus SMX 25 mg/kg twice a day for 7 days. Patients with AIDS may need 
higher doses and long-term maintenance treatment {3]. 

No alternative antibiotic regimen has been identified yet for patients who do not respond to or are 
intolerant of TMP/SMX. Anecdotal or unpublished data suggest that the following drugs are ineffective: 
trimethoprim, azithromycin, nalidixic acid, the quinolones, tinidazole, metronidazole, quinacrine, 
tetracycline, doxycycline, and diloxanide fWoalc. A|^roaches to consider for treatment of such patients 
include observation and symptomatic treatment, use of an antibiotic whose effectiveness against 
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Cyclospora '\s unknown or is bas^ on limited data (e.g., albendazole, paromomycin, pyrimethamine) or 
dese^itization to TMP/SMX. The latter approach should be consider^ only for selected patients who 
require treatment, have been evaluated by an alienist, and do not have a life-threatening allergy. 

How is infection prevented? 

Bas^ on currently available information, avoiding food or water that may be contaminated with stool is 
the best way to prevent infection. Reinfection can occur. 

Key points for the laboratory diagnosis ofCyclospora (dj: 

1 . To maximize recovery of Cyclospora oocysts, first concentrate the stool specimen by the 
Formalin-ethyl acetate tedinique (centrifuge for 10 minutes at 500 x g) and then examine a 
wet mount and/or a stained slide of the sedLnent. 

2. Cyclospora oocysts are 8-10 microns tn diameter (in contrast, Cryptosporidium parvum 
oocysts are 4-6 microns in diameter). 


3. Ultraviolet epifluorescence microscopy is a sensitive technique for rapidly examining 
stool sediments for Cyclospora oocysts, vdiich autofluoresce (Cryptosporidium parvum 
oocysts do not). If suspect oocysts are found, bright-fieid microscopy can then be used to 
confinn diat the structures have the characteristic morphologic features of Cyclospora 
oocysts (i.e., are nonrefractile spheres that contain undifferentiated cytoplasm or refractile 
globules). 

4. On a modified acid fast-stained slide of stool (the technique used by most laboratorians), 
Cyclospora oocysts are variably acid fast (i.e., may be unstained or stain from light pink to’ 
deep red). Unstained oocysts may have a wrirdded appearance; it is important to distinguish 
oocysts from artifacts that may l>e acid fast but do not have the all-important wrinkled 
moiphology of the oocyst wall. 

5. Using a modified safranin technique (recently published), oocysts uniformly stain a 
brilli^t reddish orange if fecal smears are heated in a microwave oven during staining [5]. 
If epifluorescence microscopy is available, the stained slide can first be examined with this 
technique and suspect oocysts reexamined with brighl-field microscopy. 

6. Although riot recommended as an optimal technique for detection of C)’c!ospora, on a 
trichrome-stained slide of stool, the oocysts appear as clear, round, and somewhat wrinkled 
spheres, either 8*10 microns in diameter or slightly smaller because of shrinkage during the 
staining process. 

References: 

1. CDC, Update; Outbreaks of Cyclospora cayetanensis infection - United States and 
Canada, 1996. MMWR 1996;45;6l 1-2. 

2. Hoge CW, et al. Placebo-controlled trial of co-trimoxazo!e for cyclospora infections 
among travellers and foreign residents in Nepal. Lancet 1995;345:691-3. 

3. Pape JW, et al. Cyclospora infection in adults infected with HIV: clinical manifestations 
treatment, and prophylaxis. Ann Intern Med 1994;l21(9):654-7. 


4. Garcia LS, et al. Diagnostic medical parasitology. 3rd ed. Washington, DC: American 
Society for Microbiology, 1997:66-9. 

^ ^^form staining of Cyclospora oocysts in fecal smears by a 

modified safranin technique with microwave healing. J Clin Microbiol 1997;35;730-3. 
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For more information: 

Hoge CW, et al. Epidemiology of diarrhoeal illness associated with coccidian-like organism 
amcHig travellers and foreign residents in Nepal. Lancet 1993;341:1 175-9. 

Huang P, et al. The first reported outbreak of diarrheal illness associated with Cyclospora in 
the Unit^ States. Ann Intern Med 1995;123:409-14. 

Ortega YR» et al. Cyclospora species - a new protozoan pathogen of humans. N Engl J Med 
1993;328:1308-12. 

Soave R. Cyclospora: an overview. Clin Infect Dis 1996;23:429-37. 

*Uie or tnde mm* is ftr MratUkatkHi daly aad daes aat ia^y cadancacat bjr IW PaUic HcsMh S«mcc or by tbc U.S. Depart*"’ of Hcalt h 
aad Hbbmb Services. 
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Foodbome and Diarrheal Diseases Branch. DBMD, NCID 
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SUBJECT: Final Report, Investigation to Identify the Source of Contamination of 

Guatemabui Raspberries Associated with Cases of Cyctoqx)ra 
cayetanensis Infection, 

Gtiatemala, July -August 1996 

TO: Rodolfo Quezada 

President, Commission of Berries, 

Guatemalan Association of Exporters of Non-Traditional Products 


Background 

From May 3, 1996 to June 14, 1996 there were 54 events (e g. luncheons, receptions, and parties) 
in the United States and Canada that were associated with cases of infection with the parasite, 
Cyclospora cayetimensis (Figure 1 ). All but one of these events occurred in states or provinces 
east of the Rocky Mountains Epidemiologic investigations of the clusters have demonstrated an 
association between Cyclospora infection and consumption of fruit dishes containing raspberries 
alone or mixed with other berries arxl fruit. Tracd>ack investigations done at the local, slate, and 
federal levels have indicated that the raspberries associated with these clusters originated in 
Guatemala. 

On July 9, 1996, Marta Ackers. M.D.. EIS fellow. Foodbome and Diarrheal Diseases Branch, 
NCID, CDC, joined Luis Solorzano. M S., investigator. San Francisco Branch. Food and Drug 
Administration (FDA) in Guatemala to initiate traccback investigations to identify a unifying 
hypothesis, e.g , a single farm, warehouse, transpwtation hub, or common handling practice 
which might be the source of contamination for the berries On July 1 0. 1 9% they were joined by 
Kimberley Donaldson, M S , microbiologist. DPD, NCID for further assistance Victor Caceres, 
M D . M.P H , EIS fellow. Division of Field Epidemiology, EPO, CDC. and Jonathan Winickoff. 
medical student, Foodbome and Diarrheal Diseases Branch, joined the investigation on July 24 
1996 

Guatemalan Raspberry Exports 

Berries (raspberries and blackberries) are not native to Guatemala They were first introduced in 
Guatemala for export in the late I980’s Berries arc grown by individual farmers and then either 
exported directly to foreign markets or sold to Guatemalan companies for export Blackberries 
are grown and exported by more producers due to their less stringent growing requirements 
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Raspbenies have been more difficult to cultivate due to the inability of some strains to adapt to 
the Guatemalan climate. There is also a greater degree of capital investment required to both 
grow them and bring them to market. However, because raspberries yield better market prices, 
they have been recently gaining export volume ^ ifj 

Guatemalan fresh raspberry e}q>ort$ (hereaftpt^eferred to as raspberry exports) have grown 
tremendously in the last few years. Botfrtfie number of producers and land under cultivation have 
increased. Total raspberry exports inci’dased from 184,606 flats in the 1994-95 harvest year 
(October to September) to 299,3 174§*s in the 1995-96 harvest year (Figure 2). One flat of 
raspberries weighs approximately(^^ In May 1995, 7 Guatemalan exporters reported exporting 
approximately 55,951 flats of raspberries to the United States; in May 1996, 8 Guatemalan 
exporters exported a total of 75.824 flats (Figure 3) 


Although Guatemala exports raspberries to Europe, the United States receives 98% of 
Guatemalan raspberry exports. Our proximity to Central America permits Guatemalan raspberries 
to enter the United States and reach their final destination within hours to several days. This 
quick transit time suits the raspberries* storage requirements as they have a shelf-life of only 7- 1 0 
days once harvestwl. Miami is the largest port of wiiry for U S raspberry exports (88%) 
followed by minimal direct exports to New York, Houston, Washington, D C., and Los Angeles 
Raspberry exports from Guatemala occur year-round, but larger quantities are exported in 
October, November, May, and June These quantities coincide with peak harvest seasons, and the 
low seasons for Chilean and California raspberries 


Raspberry Production and Exportation 

Description 

Raspberry production centers are located in the Departments of Chimaltcnango, Sacatepequez, 
and Guatemala with minimal production in Santa Rosa. Jalapa, and San Marcos (Figure 4), 
Raspberries thrive at altitudes of 1 ,000 to 1 ,850 meters above sea level Lower altitudes are too 
hot for quality fruit and higher altitudes could expose the berries to damaging frosts 

Raspberries are grown in a variety of locations and quantities Farms arc measured in terms of 
manzanas (I manzana = 7,000 square meters) Fanns generally range in size from 4 to 30 
manzanas. During harvest, growers obtain approximately 1 .200 flats of raspbemes per manzana 
With two harvests annually, a grower may expect 2.400-3.000 flats of berries per manzana 

Most raspberry farms arc businesses, and their owners do not directly live on the premises. Their 
fields are managed by employees who may or may not live on the farm Occasionally, growers 
plant other crops in addition to berries, but most fanns solely produce berries 
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Irrigation 

Raspbemes thrive in the porous volcanic or sandy soil found in the 60 km radius surrounding 
Guatemala City. Raspberries are grown on terraced or flat land in rows with wooden posts and 
wires or strings spread between the posts to support the plants. The raspberry bushes are 
approximately 4-5 feet in height, with the raspbemes located at least 3 feet from the base of the 
plant. Raspberries require extensive irrigation during the dry season and harvest. Because direct 
application of water damages the quality of the fruit, water is delivered to the base of the plants by 
drip irrigation systems. A drip irrigation system generally consists of a mechanical well (100-500 
ft in depth depending on the region) which pumps water through a sand filter, followed by 2 to 4 
mesh filters. This water then passes through a series of 2-inch and I -inch in diameter irrigation 
pipes until they eventually lead to black plastic irrigation piping which can be seen above ground 
Some farms pump the water into large reservoirs and from these reservoirs the water passes to the 
large irrigation pipes. Valves placed between the larger and smaller irrigation pipes are then 
closed and opened daily depending on which portions of the fields are to be irrigated. The black 
plastic irrigation piping whi^ is 16 mm in diameter, is laid directly on the soil at the base of the 
plants. At 30 cm intervals there are small holes in the piping which permit drops of water to be 
applied directly to the soil beneath the plants 

Agents applied to berries 

Most farms administer fertilizers via injection through their drip irrigation systems In addition, 
most farms use chicken fertilizer for seedlings, and some farms also apply it to grown raspberry 
plants before harvest. Three other groups of agents, fungicides, insecticides, and growth 
regulators, arc applied directly to the berries before harvest 

The fungicides applied directly to the plant and berries include the following Captan, Dicloran, 
Benomil, Vinclozolin, Iprodiona, and Triadimefon Fungicides arc applied to ward offbotrytls or 
gray mold, the most common and one of the most serious diseases of raspberries Raspberries are 
especially at risk for fungus infections from the persistent rams during the May-June harvest 
When large amounts of rain are expected the frequency of fungicide application is increased 
Some fungicides arc applied the day of picking and others, several days before harvest, to insure 
levels are safe for human consumption For example. Iprodorua is applied the day of harvest, 
Tnadimefon is applied the day before The insecticides sprayed on raspbemes include Malation, 
Diazinon, Dicofiil, Carbaryl, Endosulfan, Naled, and Fenamifos These agents are sprayed 
between 1-20 days before harvest. Growth regulators are the third group of agents applied to the 
berries Most of the growth regulators arc sprayed on young plants before they bear fhjit. One 
growth regulator, a mixture of nitrogen, phosphorous and potassium, is sprayed every 1 5 days 
during the harvest season 

Pesticides (fungicides and insecticides) arc applied to raspberry plants after mixing with water by 
either spraying the mixture onto the soil or directly onto the plant throughout both the growing 
and harvest seasons The water that is used for mixing includes water from wells, reservoirs, or 
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water from rivers or springs in a few cases. Pesticides are generally mixed with water in large 50- 
galion plastic containers before application. These 50-gallon containers arc generally cleaned 
once a week. From these containers the pesticide is poured into backpacks which are carried by 
workers who spray the pesticide directly onto the plant or on the soil below Larger farms use a 
“parigiiela” or motorized pump machine with two hoses One hose retrieves pesticide from the 
50-gallon container and the other is used for application of the pesticide. During the application 
process, one worker will spray the plants while another worker carries and straightens the hose. 

Harvest/Storage 

Once seedlings are planted it takes approximately 6 months until flowering and then another 40- 
50 days to produce raspberries ready for harvest Depending on their size, farms employ 
anywhere from 10-80 pickers and classifiers, predominantly women. Individual pickers working 
from approximately 7 am to 3 pm can provide 4-6 flats daily. Most farms require harvesters to 
place raspberries in individual plastic baskets within a larger plastic or wooden basket. Ripe 
berries are picked with bare hands and placed into the individual plastic baskets with a preliminary 
sorting done for fresh versus frozen export. Once the individual baskets are filled, the larger 
basket and its contents are taken to a classification sh«l where the raspberries are sorted again by 
another worker. This worker sorts the berries for ex^rt into half-pint translucent plastic 
containers or clamshells. Each clamshell has slits on the side and holes on the top and an 
absorbent blotter on the bottom which soaks up any berry juice Once filled, the clamshell is 
placed in a cardboard flat with eleven other clamshells The clamshells may be opened for visual 
inspection by the exporters, but are not handled again until they reach the United States 

After harvest and placement in the clamshells, the berries are cooled in refrigerated rooms at 
individual farms or transported by car or truck to cold rooms at neighboring farms or by 
refrigerated trucks, vans, or cars to exporters* warehouses Transportation of berries is by 
refrigerated or non-refrigerated vehicles depending on the distance and volume of berries 
involved Ultimately all bernes travel to exporter warehouses for shipping Immediately upon 
arriving at exporters' warehouses bernes are placed in cold rooms with fans which draw cold dry 
air to quickly chill the berries to IX (34*F) in 40-60 minutes while maintaining a humidity of90' 
95% After being quick-chilled berries are moved to a second cold room for maintenance of 
temperature and to await further packing 

Shipping 

At approximately 10 pm raspberry flats arc packed into either E-containers (cardboard boxes 
approximately 3x3x4 feet in dimension lined with a 1 -inch thick insulating layer of Styrofoam and 
secured by plastic strapping) or pallets (180 flats held together by a nylon fish net and covered top 
and bottom with a Thermaguard casing) in the cold storage rooms at the warehouses. Individual 
flats arc not wrapped in plastic A variety of gelpacks depending on the exporter’s preference are 
either placed on the sides of the flats in the E-containers or on lop of the pallets to keep the 
bernes cold during international shipping Exporters A. C. D and E make their own gelpacks at 
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their individual warehouses. Exporter B obtains its gelpacks from the United States. There is no 
treatment given with carbon dioxide or other chemicals to extend the shelf-life of the berries. 

Filled E-containers and pallets are transported in refrigerated trucks from exporter wardiouses to 
the Gu^emala Gty Airport. These tru<^ arrive at the aiiport between II pm - 12 am. Upon 
arrival at the airport, berries to be transported on cargo planes or national carriers enter Combex. 
the cargo loading and storage area, where they are placed in cold rooms until loading of cargo 
planes occurs between 2-4 am. Berries to be exported on US carriers or other passenger planes 
are taken later to the cargo loading area of those individual airlines. There is no opening of the E- 
containers or pallets at the airport. 

Inspection 

As stated ^ove, 98% of Guatemalan raspberry exports are sold in the United States. Miami, 
Florida is the principal port of entry for 88% of these raspberries. Raspberries are transported 
from Guatemala to Miami in both passenger and cargo planes. After arriving in Miami, berries 
arc unloaded from the planes and pass through one of 4 United Sutes Department of Agriculture 
(USDA) cargo clearance areas. American Airlines. Challenge Air Cargo, Aviateca, or Gelco, a 
major importer based at the airport, each have their own cargo clearance area. Because Gelco is 
based at the Miami airport it is the only imponer which clears its own raspberry shipments at its 
warehouse The other importers clear their shipments through the airlines' cargo clearance areas 
At each cargo area, approximately 2% of each exporter's shipment is opened, and the berries are 
inspected by USDA for insects 

Each cargo inspection area contains one table where all produce and flowers are inspected. At 
the cargo clearance area E-containers and pallets arc opened, and the gel packs are discarded. 
USDA inspectors remove clamshells from the flats, open them, and dump their contents on the 
table The berries are touched with bare hands on a bare table Occasionally, a piece of white 
blotting paper is placed under the berries to enhance contrast and help with searching for insects 
After inspection the berries are placed back in their clamshells, replaced m their flats, and returned 
to thetr storage locations before being collected by the Miami-based imponers 

After inspection, some Miami-based importers bring the raspberry flats to a blast cooler for rapid 
cooling. After 1-1 ‘/j hours of cooling at 34*F. the berries are moved to large refrigerated storage 
rooms (maintained at 34-38*F) where they remain until they arc shipped to other distributors 
Raspberries flats are shipped to other distributors in two ways. If they arc transported in a non- 
refrigerated truck they arc repackaged into E-containers with several new Polar^ gelpacks placed 
between the flats of the top layer If they arc shipp^ in a refrigerated truck, the flats are stacked 
on a pallet without gelpacks 


Chilean raspberries undergo pre-inspection by USDA in Chile and do not pass through the cargo 
clearance areas Chilean raspberries otherwise undergo the same process of unpacking, cooling, 
and storage as the Guatemalan berries 
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Tracebacks 

From May 3 - June 14, 1996, 54 events were associated with cases ofCyclospora infection 
reported from 14 U S. states, the District of Columbia, and 2 Canadian provinces. No one caterer 
distributor, or shipper was common to all these dusters. Epidemiologic investigations of the 
clusters have demonstrated an association between Cyclospora infection and consumption of fhiit 
dishes containing raspberries alone or mixed with other berries or fhiits Tracd>ack 
investigations indicated that the raspberries associated with these clusters of Cyclospora 
infections ori^nated in Guatemala. 

For 29 (54%) of the 54 clusters of Cyclospora infections there was documentation to estd^lish 
complete tracd}acks. These high confidence level tracebacks were accomplished by interviews 
with local distributors and review of invoices and airway bills of the raspberry shipments 
supplying the 29 corresponding events. These tracebacks led to 1 1 importers who received 
shipments of Guatemalan raspberries from 5 exporters (Exporters A, B, C, D, and E) from May 
I - June 5, 1996. For 21 (72%) of 29 clusters, Guatemala was the sole possible source of the 
raspberries served at the event. For the remaining 8 (28%) Guatemala was a probable source for 
the raspberries, (i.e., Guatemala was one of two or more possible sources). 

Tracebacks for 25 (46%) of the 54 clusters were not included in the analysis. Four (7%) of the 54 
clusters involved inadequate data about exposures at the events and had very complicated 
tracebacks implicating Guatemala as a probable source for the raspberries. These tracebacks led 
to multiple shipments from Exporters B, E, F, and I. For 2 (4%) of the 54 clusters, some 
evidence suggested that a shipment of raspberries from Guatemala probably was used; however, 
copies of the invoices were not available to trace to the exact shipment(s) For the remaining 1 9 
(35%) of the 54 clusters, the retailer or distributor from which the raspberries were bought could 
not be identified 

High confidence level tracebacks for 29 clusters led to 47 raspberry shipments Of these 47 
shipments to the United States which could have been the source of the raspberries that were 
served at the events. 41 (87%) entered the United States through Miami, 3 (6%) entered through 
Washington. D C., 2 (4%) entered Houston, and 1 (2%) came in through Los Angeles Miami 
could have been the sole port of entry for all but one raspberry shipment associated with the 
events, (i.e.. with exception of one event, at least one shipment per event entered through Miami) 
The implicated shipments traveled on five airline carriers Challenge Air Cargo. Aviateca (cargo 
and passenger planes), TACA, Continental, and Amwican Airlines Time interval from shipment 
to consumption ratted from 3 to 21 days, median 7 days Eighteen (62%) of 29 tracebacks had 
more than 1 possible shipment identified per cluster or event and more than 1 possible farm 
identified per shipment (shipments ranged from 40-1.087 flats, and included raspberries from 1 to 
28 different farms) Figure 5 shows the dates assoaated with implicated shipments from 
Exporters A-E and these exporters' total daily shipm^ts of raspberries to the United States from 
May 1 to June 30, 1996 
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For 25 of the 29 high-confidence tracebacks, a single exporter was identified Exporter A was the 
sole supplier of raspberries in 18 (62%), Exporter B for 5 ( 1 7%), Exporter D for one (3%), and 
Exporter E for one (3%). The remaining 4 clu^ers were traced to shipments from more than 1 
exporter involving Exporters A, B, C, and D 

Exporter A was the sole supplier for 1 8 clusters of Cyclospora infections and could have been a 
supplier for another 2 clusters (i.e., it supplied one of at least 2 shipments from different exporters 
linked to a cluster). An analysis of the 18 clusters of Cyclospcvra infections to which Exports A 
was the sole supplier revealed that each of 4 of 36 farms shipping from May 1 • June S could have 
been linked to 16 of 18 clusters (Table 1). That is, any one of these four farms could have 
accounted for 16 clusters linked to raspberries from Exporter A (not necessarily the same 16 
clusters for all 4 tirms). Two other farms could have been linked to 15 of 18 clusters and 1 other 
farm to 14 of 18 clusters. 

Of the 7 farms that each could account for at least 14 of the 18 clusters, 6 farms were located in 
the same region and began harvesting at the same time Due to their proximity to Guatemala 
City, these 6 farms were almost always on the same shipments out of Guatemala City between 
May I - June 5 (Figure 6). There were very few shipments in which raspberries from only one of 
these farms were present None of these farms sold raspberries to any other exporter during the 
outbreak period Six of these 7 farms obtained their water from wells; one of these farms also 
distributed its water through a tank The seventh farm (A 1 70) obtained its water from a river 

Twelve farms, including the seven linked to 14 or more of the clusters attributed to Exporter A, 
were visited by CDC and FDA investigators Samples of agricultural water (obtained by filtering 
10*100 gallons of water from the well, reservoir, or river), soil, raspberries and raspberry plant 
material were collected from these farms (Table 2) 

An analysis of the 5 clusters of Cyclospora infections to which Exporter B was the sole supplier 
revealed that 1 of 17 farms shipping from May 1 • June 5. 1996 could account for all 5 of the 
clusters attributed to Exporter B. 2 other farms could each account for 4 of 5 clusters attnbuted 
to Exporter B, and a fourth farm could account for 3 of 5 clusters (Table 3 ) Only one of these 
farms (B 148) sold raspberries to another exporter (Exporter E) during May 1 - June 5, but was 
not associated with implicated shipments from Exporter E Four farms were visited and samples 
of water, raspberry plant matenal, and soil were obtained (Table 2) Of the 4 farms linked to 3 or 
more of the 5 clusters, 3 obtained their water from wells which then passed through reservoirs, 
the fourth (B2) obtained its water from a spring 

Exporter C was possibly associated with 3 clusters, but was not the sole possible supplier for any 
of them Exporter C only exported raspbemes from its farm It did not receive raspberries from 
other farms This farm was visited and samples of well water, soil, and latrine contents were 
obtained (Table 2) 

Exporter D was the sole supplier for I cluster Raspberries from 4 farms contributed to the 
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shiptnent linked to the duster in which Exporter D was the sole supplier. These raspberries came 
from the Exporter D’s two ftrms and from two other fruins. One of these other farms also 
supplied raspberries to Exporter A. but was not assodated with implicated shipments from 
Exporter A. The other farm also supplied raspberries to Exporter A and B, but was not 
associated with implicated shipments from Exporter A or B. One of tl)e farms owned by Exporter 
D was visited. 

Exporter E was the scrfe sup|4ier for 1 duster. Exporter E shipped raspberries from 9 Arms 
during the May-June harvest. The raspberries for the one shipment linked to the duster were 
from 3 farms. One of those farms was visited and samples of water, berries, and soil were 
obtained (Table 2). 

The samples of water, soil, raspberry plants, and latrine contents that were obtained were sent to 
CDC for Cycio^)ora testing. Ten additional water samples obtained on August 7 and 8 at the 7 
farms linked to Mormoreofthe 18 dusters associated with Exporter A and 3 farms linked to the 
5 dusters assodated with Exporter B were tested for fecal coliforms at the Instituto Nutridoruil 
de Centroamerica y Panama (INCAP). 

Environmental Results 

Fifteen water samples were tested for Cyclospora oocyts and were negative Three samples of 
latrine contests were tested for Cyctospora oocyts and were negative Results of 1 8 soil samples, 

3 raspberry samples, and 14 samples of raspberry plant material are pending 

Five of 10 samples of agricultural water tested for fecal coliforms at the 10 farms supplying 
Exporters A and B demonstrated devated levds of fecal coliforms (> 1 5 most probable number 
(MPN) per 100 ml) (Table 4) One of these farms(AI70) obtained its water from a river. The 
other four farms obtained their water from wells, of which 2 (B4 and B 1 ) pumped this water into 
reservoirs 

Hypotheses for Cyctospora Contamination 

Contamination of raspberries lasted for 6 weeks and did not appear to be associated exclusively 
with any one farm, raspberry shipment, exponer. importer, distributor, or foodhandlcr. The wide 
rar^e of evem locations, shippers, and distributors made the posribility of raspberry 
contamination occurring in the United States higdy unlikely Exporter A was the sole supplier of 
1 8 of 25 clusters of Cyctospora infection with high confidence level tracebacks to ringle 
exporters Exporter B was the sole supplier for 5 of these 25 clusters Based on Exporter A's 
percentage of exports to the United States in May 1996, this is higher than would be expected 
(Table 5) This suggests that the contamination was not uniformly distributed across all exporters 

Based on the extensive epidemiologic and traceback investigations, we conclude that a relatively 
small number of farms would have accounted for the 25 clusters of Cyctospora infections with 
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high confidence level tracebacks attnbuted to sole suppliers; we refer to those farms as the high 
risk farms. These farms include the 7 farms accounting for 1 4 or more of 1 8 clusters associated 
with Exporter A. and the 3 farms accounting for 4 or S of 5 clusters linked to Exporter B. Other 
farms may be lirdced to Exporters D and E, but there are not sufficient data availabks to implicate 
&ftRs supplying these exporters. 

Among this group of high-risk forms, a smaller number could actually account for most the 
dustors. alt^^ we were unable to identify wfoch ^wdfic fium that would be. For exaii^>les 
ai^ one ofihe 4 fiumssuppl^i^ Exporter A could have accoimted for 16 of the 18 dusters 
traced to th^ aqx)iter alone, a^ one farm could have accounted for all 5 of the clusters related 
to Exporter B. Thus, 2 forms could possibly have accounted for 2 1 of the 2S clusters traced to a 
sin^e SKMiFce, and as few as S could have accounted for ail 2S (Td>le 6) 

Various hypotheses are being considered for how raspberries became contaminated with 
Cyctospora. Two hypotheses rdating to water sources and human contact are discussed in detail 
below. In addition, the possibilities of soH <x animals serving as sources of contamination are 
beit^ condd«ed. it is not yet known if animals are infected wuh Cyclospora ce^kmemis and 
whdher they can serve as sources of infection for humans. 

In previous outbreak investigations water has been reported as a transmission vehicle for 
Cychspora. Therefore, water must be seriously considered as a possible source for the 
contamination of the raspberries Eight of the 10 implicated raspberry farms from Exporters A 
and B obtain their water from mechanicat wells, but two obtain their water from a river and 
underground spring. Additionally, althou^ 8 these faims have mechanical wells. 3 farms 
pump the water from wells into reservoirs or tanks to aid with v^ter pressure or shortages in 
water supply. These reservoirs may be open, dosed, or covered with netting to prevent debris 
from entering the water All water regardless of its source usually passes through one to four 
Utters before being used for irrigation The smallest filters are 120 microns which are inadequate 
to filter out Cychspora oocyts which are 8-10 microns in diameter Cychspora contamination of 
the water supplies could occur from human, animal, or surface water contamination In at least 
one farm, the river from which the farm obtained its water supply was noted to have people 
bathing in it upstream in addition to garbage floating in it Reservoirs and shallow wells are at 
increased risk for surface water contamination during the rainy season Once contaminated this 
water could reach the berries through pesticide application 

There are limitations of water testing to detect the presence of Cychspora Although, the water 
samples we collected and examined for CycU^yora oocyts were negative these samples were 
collect^ in July 1996. almost 2 months after the majority of the Cyctosp<»-a clusters had 
occurred. Implicated farms were no longer in production at the time of water collection, and 
water was not being used for irrigation or pesticide application In addition, the techniques used 
to lest for the presence of Cychspora arc relatively insensitive 

In September 1996. Dr. Frank Bryan conducted funher studies and investigation into farms’ 
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water sources, and his forthcoming report will address these and other environmental issues in 
more detail. 

Human contact with raspberries occurs during picking, classifying, and inspecting. With the onset 
of the rainy season, the Guatemalan population experiences the "Mai de Mayo" or increases in 
diarrheal illnesses. These illnesses reportedly affect all social strata. Althou^ Cyclo^xyra has 
been detected in stool samples in Guatemala its prevalence in the general population is not known. 
It is possible that some diarrheal illnesses experienced at this time could be due to Cycloq>ora 
infections. It is therefore possible that work^ at the farms, including pickers and dassifiers, 
could excrete Cyclospora and contaminate fhiil if infected at this time. Pickers may touch berries 
that are not picked until days later. However, Cyctospora is not infectious when first excreted so 
one would also need to postulate sporulation on the berries. The time required for this process is 
unknown. In addition, to account for the outbreaks reported, wide^read contamination of 
berries by many workers would be necessary, and this seems unlikely 

In condusion, it seems most likely that contamination of berries occurred from the environment, 
most likdy from water. Further work is needed to determine the reservoirs for Cyclospora, its 
survival in the envirorunent, and its life cycle 

Conclusions; 

We condude that: 

1) Guatemalan raspberries caused a multi-state outbreak of cases of Cyclospora infection 

2) No common exporter, warehouse, or packaging method was identified 

3) Not all farms were equally likely to be implicated As few as two farms could account for 
2 1 {84V«) of 25 clusters of Cyclospora infection traced to a single source, and as few as 
five farms could account for all 25 

4) The most likely mode of transmission was water sprayed on berries in pesticide solutions 
Other modes of transmission cannot be excluded 
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Recommendations 

1 Water directly applied to berries should meet the standards for potable water as defined by 
the World Health Organization guidelines (Tables 7 and 8). This includes water used to 
mix pesticides and that used for drinking and handwashing by workers. 

2. Handwashing facilities and toilet paper should be available near all latrines and toilets for 
farm workers. Potable running water rather than communal washing basins should be 
used. 

3 Plastic baskets and clamshells should be clean and diy before being used. Berries should 
not be classified or examined directly on table surfaces. Blotting paper should be used and 
changed frequently to avoid the risk of cross contamination. 

4. Foods and items cont^ning soil and particulate matter, such as flowers, should not be 
inspected by USDA simultaneously on the same table 

5 Exporters should consider using an adhesi^^ stidcer or bar code on each flat to identify the 
individual farms. The sticker could be scanned or peeled off by the last retail stablishment 
receiving the berries to allow for immediate identification of the farm of origin. 

6 Laboratories should develop better isolation techniques and a subtyping method for 
Cyclospora to aid in linking the epidemiologic and distribution data 

7 CDC and the Guatemalan Association of Exporters of Non-Traditional Products should 
continue their collaborative working rclation^p to develop a program of surveillance for 
Cyclospora and to continue investigations of potential sources and modes of 
contamination 


Marta Ackers, M D 
EIS Fellow 

Foodbome and Diarrheal Diseases Branch 
Division of Bacterial and Mycotic Diseases 
National Center for Infectious Diseases 
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Table 1 


Raspberry farms supplying Exporter A and their links to 18 clusters 


T 


Fans 


Cluften 
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Table 2 


Environmental samples collected from raspberry 
farms supplying Exporters A, B, C, and E 
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Table 4 

Fecal coliform results from raspberry farm water samples 


Table 5 


Farm 

Fecal coliform count i 

AI63 

4 

A4 

220 

A178 

<2 

A49 

17 

A170 

>1600 

A23 

<2 

A24 

<2 

B4 

>1600 

B2 

<2 

B1 

17 


Distibution of 2S high-confideoce tracebacks to a single 
source by exporter 


Exporter 

Tracebacks <%) 

Reported May exports to 
the United States (%)* 

A 

18/25(72) 

27 

B 

5/25 (20) 

40 

C 

0/25 (0) 

12 

D 

1/25(4) 

6 

E 

1/25 (4) 

3 

F 

0/25 (0) 

4 

G 

0/25 (0) 

2 

I 

0/25 (0) 

7 

A, B, D. E 

25/25(100) 

76 


A^s reported by each exporter 
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Table 6 


Minimum estimates of number of farms and exporters that could account for 
25 clusters with high-confldence tracebacks to a single exporter 


farms 

No. exporters 

No. dusters accounted for (%) 

1* 

1 

16/25 (64) 

2 

2 

21/25 (84) 

3 

2 

23/25 (92) 

4 

3 

24/25 (96) 

5 

4 

25/25 (100) 


•Which could be any one of four different farms 


Table 7 


World Health Organization guidelines for bacteriological 
quality of drinking-water* 


Organisms 


Guideline value 


All water intended for drinking 


£. co// or thermotoierant coliform bacteria Must not be detectable in any 100 ml sample. 

Treated water entering the distribution system 


E. coli or thermotoierant coliform bacteria 
Total coliform bacteria 


Must not be detectable in any 100 ml sample 
Must not be detectable in any 100 ml sample. 


Treated water in the distribution system 


£. coli or thermotoierant coliform bacteria 
Total coliform bacteria 


Must not be detectable in any 100 ml sample 
Must not be delectable in any 100 ml sample 
In the case of large supplies, where sufficient 
samples are examined, must not be present in 
95% of samples taken throughout any 12- 
month period 


*Thc absence of colifonns does not guarantee the water is free otCyvIospara This iS particularly true if the water 
chlonnated because Cyclospora (tn contrast to coliforms) is highly resistant to chlonnc 
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Tables 


Worid Health Organization guidelines of performance objectives 
for removal of turbidity and thennotolerant coliform bacteria 
in small-scale water treatment 


Stage and process Turbidity Thennotolerant coliform 

bacteria 



Removal* 

(%) 

Average 

loading 

CNTU)‘ 

Maximum 

loading 

(NTU)' 

Removal* 

(•/.) 

Average 
loading 
(per 100ml) 

Maximum 
loading 
(per 100 ■ 

Screening 

NA‘ 

NA 

NA 

NA 

NA 

NA 

Plain sedimentation 

SO 

60 

600 

SO 

1000 

10000 

Gravel pre-filters 
(3 -stage) 

80 

30 

300 

90 

500 

5000 

Slow sami filter 

>93 

6 

60 

95 

so 

500 

Disinfection 

NA 

<1 

<5 

>99 9 

<3 

25 

Distributed water 

NA 

< 1 

<5 

NA 

<1 

<1 


‘Required performance 

’’NTU, nephelometric turbidity units 

‘NA, not applicable, Process not designed to remove turbidity and/or bacteria 
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Figure 4 

Departments of Guatemala 
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AN OUTBRJ-AK IN 1996 OF CYCLOSPORIASIS ASSOCIATED WITH IMPORTED 
RASPBERRIES 

Barbara L. Herwaldt, M.D., M.P.H., Marta-Louise Ackers, M.D., ano the Cyclospora Working Group* 


Abstract 

Bacl^round Cyclospora cayetanensis is a para- 
site that causes gastroenteritis. Until last year most 
of the documented cases of cyclosporiasis in North 
America were in overseas travelers. In 1996, a large 
outbreak of cycio^griasis occurred in North Ameri 
ca. We investigated this outbreak. 

Methods Health departments solicited information 
from clinicians and laboratories on cases of cyclospo- 
riasis, which were then reported to the Centers for 
Disease Control and Prevention and to Health Cana- 
da. We conducted retrospective cohort studies for 
the cases associated with events le.g.. luncheons) 
and attempted to identify the sources of the impli- 
cated food. 

Results A total of 1465 cases of cyclosporiasis were 
reported by 20 states, the District of Columbia, and 
2 provinces. Of these cases, 978 (66.8 percent) were 
laboratory confirmed and 725 (49,5 percent) were as- 
sociated with 55 events that were held from May 3 
through June 14. Raspberries were definitely served 
at 50 events and may have been served at 4 events. 
For 27 of the 41 events for which adequate data were 
available (65.8 percent), the associations between 
tile consumption of berries (raspberries with or with- 
out other berries) and cyclosporiasis were statistically 
significant (PvQ, 05). For all 29 events lor which there 
were good data, the raspberries definitely came from 
Guatemala (21 events, 72,4 percent) or may have 
come from Guatemala (8 events. 27.6 percent). As few 
as five Guatemalan farms could have accounted lor 
the 25 events for which the raspberries could be traced 
to a single exporter per event. The mode of contam 
ination of the raspberries remains unclear 
(Soiiclusiovs This large outbreak of cyclosporiasis 
in North America in 1996 was associated with the 
consumption of Guatemalan raspberries. The out 
break illustrates the need to consider that a local clus 
ter of foodborne illness may be pari of a widespread 
outbreak and to pursue investigations of the source 
of the implicated vehicle. (N Engl J Med 1997.336: 
1548-56.1 

©1997. Maisac^osells MeOicai Society 


C YC!!X)SI*()RA cayctancusts, }»ic\ii>iisly tallcil 
(.vanob.K'iciuim like body, was rcccntlv cs 
lablislicd to be a cotcidlan parasite.' - (iy 
clospoi.T (XK'vsts do not mulnplv outside 
ihc host .Mtc! fecal everction tbevdo not spcmilaie 
■ind become ini'eeiious foi davs to weeks ' The pai 
.iciie''i n.!iiiiMl ee<Tlo^\', inteetne dose, and h<»st range 


arc unknoss-n. It is also not known whether all hii 
man isolates belong to the same species (i.c., C. cay- 
etanensis), or why in some countries most cases of' 
cyclosporiasis occur from April through August.' ' 

Cyclosproriasis has a median incubation period 
of one week, is associated with invasion of cntcro- 
cytes of the small intestine,*-^ is manifested by pro 
traded and relapsing gastroenteritis, and is treatable 
with trimcthoprim-sulfamctboxazolc.* I'lic oocysts 
of C. cayetanensis 8 to 10 in diameter, about 
twice the size of Crypiosportdtuns pan>um oocy.srs, 
and arc identified in stool specimens by the use ot' 
modified acid-fast and other stains, the cxannn.a 
i tion of wci mounts under pliase-conrra.si nncrosco 
py, and the demonstration ol’ .luiotluorescciicc 
Sporulaiion of tK>cysts (i.e., the de\elopinem of two 
internal sporocysts, each with two internal sporozo 
lies) defimiiveiy establishes the diagnosis,' and tech 
niques based on the polymerase cliain rcaciioiT'"’ 
may also prove useful 

Before 1990, most documented cases of cvciospo 
riasis in Norili America were in overseas iias’elers, 
and only three small U .S. outbreaks 'with .i masi 
imiin of 45 l.iborator\ -ctinlirmed eases) h,u1 been 
leponed." " In May 1996, several iiealih de|xu t 
mems reported cases of cyelosponasrs to the Ceiueis 
till- Disease Caimro! and IVevenrion (CDC'). Lllti 
m.itely, 978 laboratory confirmed cases occurring in 
the spring and summer of 1996 were reported lo 
ihe C.Dt' and to llealtb (Canada 

.■\l(iiough earlv in tlie iinestigat ion vanous bei 
lies, including straMbeiHes, uere C( msidcied as pos 
sible vchivles of infection, (.iu.iiemalan raspbciries 
u'ere uliimaielv implicated. lla,splaernes were intro 
diiced in (.luaiemal.i in 1987 and liisi ex|iorted in 
1988. In the past lew vears, expijns lia\-e markeiib- 
increased, with the I'nitcd .States l>eing the primaM' 
market toi fie.sli laspberries; export.s peak m Mai 
and June (during the ramy season) and October 
through December (the dry season). The possibilits 
of liKidbornc transmission of cvclospora has been 


iIh* l,(»i«Kim(iUnx\ Rf.nuii. Diumim) ii| I'.it.i^mi. Oiw.i-rt ' ill I M i. 
jiiJ ill, K>c,«1|iciriK' 4iid burrlic^l I lit jn< li. On iiitm <il [I.kui i.il .nul 

.Mxiiti. ( .\ ). S'iii<ui.iI<.<nK'i liM- Inkki Kills OistnW', ,n><l ilu 

I.|*hJciiih IiiK'IIi^^ik,. ScOKt. Ki»iV.mi(>l<ij;v l“it>j;raiii Olliit (M I i, 
< ViMvfs liK Oi-*-lst OimmkJ Jiid fiivvoiion, Alljiiu Aditrcis rci'riiil n 
1*1 • >E I li rvt'jUll iIk ( , niifv i.ir OisciSu* ( kkh ml jiiil l‘i< ' i nt -t 'ii 
nuiMtiii ol I'jrjMii, a/'ll Kill, >1,1 Him NE, M.iiImo|' 127, St 

Uiiu. <..s .^lasi 5724 


Kepniiieil I'roni The New Etutlaiid fituruaf a/ Mrdicnii 
^^iS-1 s4K /\t.iv TUl IQU? 
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AN OUTBREAK IN 1996 OF CYCLOSPORIASIS ASSOCIATED WITH IMPORTED RASPBERRIES 


considered in previous eases and outbreaks,^' * in- 
cluding an outbreak that occurred in Florida in 1995, 
which may also have been associated with Guatema- 
lan raspberries'^ (and Koumans E; personal ctunmu- 
nication). Our investigation of the large 1996 out- 
break of cyclosporiasis definitively established that 
cyclospora can be a foodbomc pathogen. 

METHODS 

Epidemiotogic Investigation 

In the spring of 1996, after an increase in the numbers of cases 
of cyclosporiasis was recognized, health departments soliciied cli- 
nicians and laboratories for reports of cases, which wctc then ic- 
ported to the CDC and to Health Canada. The CDC encouraged 
health departments to have reference laboratories (e.g., dte CDC) 
reexamine stool specimens to reconfirm the di^rtosis and to sub- 
mit stool specimens in 2.5 percent potassium dichromate to (be 
CDC for the demonstration of oocyst sporulacion.' 


A cluster of eases of cyclosporiasis was defined as a group of 
two or more eases among persons w lto, during May 1 through 
August 31, 1996, shated at least one nKal or t<>od item at an 
event (e.g., a luiKhcon or conicrencc) and began to liave at least 
one gastrointestinal symptom 12 houn to 14 days later At least 
one ease per cluster had to be laboratory confirmed; clinical ease 
definitions for probabk eases varied (Table 1). Health depart- 
ments investigated clusters by conducting retrospective cohon 
studies or, for the cluster in Maryland, a ease -control study (Ta 
bie 2). IVrsons ivho attended the events associated with eases of 
cydospofiasis were interviewed about symptoms and their con- 
sumption of food and beverages at the event. Univariate relative 
risks and odds ratios (Ibr the Maryland cluster) were calculated 
for exposure variables, and cwo-taikd P values were computed 
%vith the chi-square test or, if appropriate, Fisher's exact test. 

Sporadic cases were not associated with identified clusters, uvre 
laboratory confirmed, wctc characterized by the development of 
gasttointestinaJ symptoms during May I through August3I,and 
occuned in penons who had not trai’cled outside the United 
Suits or Canada during the two weeks before the onset of symp 
toms (the exposure pehod of interest). 


Table 1. Numrek of LABoiutTosiy-CoNFiitMEi) and Probable Cases 
Of CYCLOSrOBlASlS IN THE UnTTEO STATES AND CANADA IN 1996, ACCORDING TO 
THE Most Uulv Site of the Acquisition of Infection * 




Ctuitiis-AssoeiAito Casts 





raiMMSi.it iutai 


United Stiles 

Cnhiridt) 4 

CtMinecticut 0 

District of Coluiiilva II 

Florid] 18 

lllmou IS 

lowj 0 


Miinc 0 

MinliiKl i 

Missu'tiuscio 21 

N’esi' HimiHhMv I 

S’l-v lerv-t 20 

New YiKk 2V 

Oliui .IS 

reniuvlwiiii S 

flliiKlc IslimI O 

SriuiKCiroliiti II 

Tims 22 

Vemuint 4 

Virginia I 

Wiwoiisin 0 

SuhtoCil IW 


10 14 

0 0 

8 19 

42 60 

0 0 

.19 S4 

0 0 

0 0 

29 .11 

67 88 

K 9 

21 41 

87 116 

14 69 

16 21 

0 0 

2S 36 

27 49 

4 8 

15 16 

0 0 

412 631 



Qtirlsci 

Sul'Kiial 


.16 SS 91 

1 0 3 

,19 SS 94 

2.1B 487 7IS 


KiN’Fijunn • rsoisiLi 


0 4 14 

38 38 

2 13 21 

160 178 220 

5 S .1 

6 21 60 

1 I I 

2 2 

6 8 .IT 

82 101 170 

I 2 10 

62 82 lO.I 

191 220 .107 

9 44 7K 


7 18 4,5 

48 70 97 

0 4 S 

1 2 i: 

I I 1 

639 838 12*0 

98 1.14 189 

3 6 6 

101 140 191 

740 978 146.1 


'(.iMA ire t'aicgrirKcd jectirdmg ii> the nMixl lAch srte «4 iequisiiioii of inlcetitMi ritlK-i thin jv 
.•■f.liiijt ihe pliec •>! resairiur 

ITIk Kiiiiilx-r iM eliiMcr axMKTileil pniliihle eases csvAeilM; oitil numixi iit eliisier isxieiiie.l vi' 
es inintiv ilie iiiimheT lalMwaiiHy eonfirmed eases Rir 21 of the S3 elusiets oiih (mit'ihk- vjw- 
140 4 iHTkem I. ilh- (kTuniHm iM’infoim was sirKi (ntininijl entena, three or mure lonw' or ujieie 
MiofI' liii ilitee Of more elnsl, tin the inliec eluetcrs. lew -arKi iteKnitiinw men; iiee-J 


e .I.Ui Ni 


ler 2 2 
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Tabu 2. A.uo(:iArtr> with CLUsi>:Kt oi' Oses ur Cn;ix»roAiAsis in 1996, AccoKnisv. lo i Si a'ik ok PKoviKt > 

IN THK UNrrEi> States and Canada * 



FMKtO TTMtlN»n 


Hampehm 
New Jersey 
New Vbrfc 
Ohio 


CaohfM 

Quebec 

r(M 4 l 


S/S-6/M 

S/IO-6/t 

S/U-6/1 

S/U-4/13 


S/2S-A/1 

S/4-6/N 

S/IS-6/1 

S/IO 

S/13 

S/9-S/30 

S/20-S/23 

S/3 


IM(iOO) 
9S(IOO) 
200 ( 2 B. 0 ) 
16S (17.4) 
40 (32.S) 

122 ( 6 I.A) 
1292 (77.1) 
2S9 (74 4) 
39 (98.4) 
64(100) 


I0S<I00) S2A 

14(100) 7S0 

72 (93 1) 239 


42.7 

S89 

660 


S31 

85.0 
91.3 

77.1 

U 6 


29 S/3-6/14 .l03S(93i)fi 


S4 S 700}} 
100 100 
S6 3M 93 3||« 


111 

0 

Kim 


*Sr« NAPS OocumeM no. OS398 tur S faces of suppteiBmfsre mMcrUI. <Mo Oiwn NAPS, c/o MkraAchr PwHhsibmu, TO R<» 3SI3. Orand < Aitiril 
StaiMui. New Vort, NY I016S'3SI3 R<nM in aelvance (m U S funds iMity) SI I.6S for phoroeofws <w SS far mMiulwhe Ovisidc (he U.S.. add |<«sia}!> 
id $4 SO far up to 20 (taors, SS.SO for otcr 20 pagev m Si SO fat nwindirhe Tlwre s a SIS Hirwinc charp lai all iinkn fiOrd helure |•a<’tlK■>u 

(The vahm we «he medumsifilM esriii tfKeifa: raiev w4iKh arc rite perceiMacM <d ptiWMw in a pankular caieisiMv nhii wvfr case paiwnis (ii> ihc Iiim 
M ihjsniup the denominaix itKlwdes all aiteiHlees iniereiewTd. ■rcespccthr <>( rsfoituiv. in the ircond Hibcniu|> ihr dcioniinaior iiklwles aH |icr<4<iis » li, i 
aic a hcir>- Hem (hat ciMiamed or m«)' ha<x enneamed ratfherrici attd was imaa umnclc imphtatcd) Atiacli incs «>-ic a<ailah4e bir all vsvno vscc|>i onv 
in ihc Dairkt of Columbaa (foe hnrh tubcMups), ink ut New llamfKlMrr (kM ihe <r<»n>l siihp^if I. m ni New k’W) (kii ihr wcimJ Mil<t:riHip), nne 
III New Vnrt (fat biNh tabonuips). and faur m Oiuarso (far (he teeond tubc'"**P> 

}li IS unclear whether raapherrKs were served a( faur esTms (d kcstJ. ihry were m (iiui ouiturvO <«ie rsTid in New Han>|Hhirr (uhiw liiiems (ciwHii d 
rhM rasfdwrriet wrte sentd). tws> esmts m Teiai (CuiaKcnabn raafbertKs were m she rsiabhshmems nn ihr das% •>!' ilw rseiiis aihl nu\ haw Ix-eii seisvit i 
and (me esmi ■(( Oniarm ((he Iniu llan may base included lasfthetnes). 

fllsr (mar catcpdewi sif P s-aiues ate muiuaOy exckistsT A P safac wasclasuked as undcImeJ d a niw le vnfaiiiii iihjI ui (Iw iw<i In iwsi iihic wa^ /> !•> 
and at mu dcicrrumed if a kmnai epufemanki^ insrsiiBaiuin »f (hr rsfuMurrs was run vnndocieil 

fSw rath muhrdis' esrni. ihc Martins date n shrm^i In a catr-ciuMnil siuily iif a chisict sn Mantind lai an mile|<eiKleiit hviii|! lacililr), iH iwimiiis ucis 
sfursiiuned alwaH the iwn imk perwid befate (he onset sd dhwn andsinind sahsrels (well prrsams m ihe I'aidiiv) weic .^neMMiiH-d ahiwii (lie peruisl trinii 
Mar II mIwk I. 

lOaia pnwidrd ate (hr lural nomhet of allmdcet far al evenu m a bwalion (the nutnhri of aisemfars was apcinisimaiol lie IS events) and (he tiieiliaii 
csTM'CN'nfc mr e rVTcw rain (pcrecnaiCa of atae n de es who were wwemew e d) 

*’ND driKMo tiM detetMtiited. 

tfSir a whenies inay hawe been Krved ai ifaa esetn bw pmbabfr were nut 

}}Nu dau are psiewkd far cme ewrnt ui Ornario heeasnr no raipbentet wne sersrd, hlasUierrirs lAun fjuaieniala wvn.' seisvil in a fruii misurc. biii i> 
IS (MM knram wbeihrr they were faesb 

ffriie rafac is the median cif the evriM vvesfa rate, nur of the bwaiBwi’speMlic mediant pnwidrd m ihn colunui 

MKor 2 of the 21 ewMs, conMimprkm of (he berry Hem ihai mchadril onbr rasfbemrs wa» hrchlv •iirrctaled with simsiiniptiiin id ihh- <e nnirc (Mhci 
Hems thM HKluded ntbet berriev 

ffThe lelaane rdlu (an odds raiio far ihc Maryfand ewera) (n* heirs ueim of mirrrsi far S4 evems at whkh iMpberrict were »« CosiM have been served 
Hkhidcd 16 values that srei* »2.0 (I of which wcie »6.0). 6 (kai were <I 0. 19 ihal seeie HdinHc | aiiack lair >0 anuui|' cspuesl iieitoos hot 0 anunii: 
those who were not espiscd; no mw or cobimo liual ui the twn be two labh was <eni|. 6 that were iiiutelined (a nm or ci4imm total in the iwv> by two 
table was remi, and 7 ihai were imh drleimined ((here was no kscmal epwIrinHibipw mvesiie^atiuit o< ihr es|W>uiicsl 
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Tracins of tfie Soutves of the Rei^^Mfries 
and Emrironmentel Investigation 

lo idcnnry the sources oT implicated raspherrK's, uv ithtained 
dates ot purchase and shipment. We used airu-ay MD numbccssup' 
{^led bj' importcR to idemify dtifHncnts and caporKiv and thra 
farms tiat contributed toshipmous. A well documenMd rracii^ 

<i( ftK source was one in which each step from consumers back to 
I jniis was conlirnied verbally and in writing (c.g.. through copies 
<il imoiees). We lisited fanns and exporters in Guatemala to inws- 
ligatc the ways in wiikh ra^ibct^ were grown and handled. Wr 
abo ifwvstigatcd the way in which ber^ wwe inspected m the 
Miami airport. The epidemioiogk and source data provided here 
arc those availaNe to the GDC by October 31. 1996- 

RESULTS 

Gen«nd EfMdemiedegie btwmshga^n 

A total of 1465 cases of cyclosportasis — 725 
cluster associated cases {49.S percent) and 740 spo- 
radic eases (50-5 pereem) — were repeated by 20 
states, rite District of Columbia, and 2 provinces 
(Table i ). Ail sites were east of the Rocky Mountains 
except the one in Colorado. A little more than half ! 
the cases were iii females (772, 52.7 pereem), 41 1 
(2.8 percent) were in children under 18 years of age, i 
and 3 (0.2 percent) were in persons known to be in- 
fected with the human immunodeficiency virus. 
Iwcnty-iwo hospitalizations (1.5 percent of eases) 
but no deaths were reported. 

Overall, 978 eases (66.8 percent) were confirmed 
by v arious laboratories. At the CDC, quality-control I 
examination of stained slides of stool specimens ! 
from 324 fiersons reconfirmed 159 of 176 as post ; 
me (90.3 percent) and 145 of 148 as negative (98.0 j 
jx’rccnt). The (UX) also demonstrated oocyst sporu- ’ 
lation in specimens from 1 1 persons from five sites, j 
Most laboratory-confirmed cases (>90 percent) were l 
.-isstK-iared xvith diarrhea, loss of appetite and weight, ! 
aiul fatigue (Table .1) ’ 

Epidemiologic Investigation of Clusters of Cases 

l-ifty-livc clusters of casc-s a.v>ociatcd with attend- 
ance at a specific event xvere reported (Table 2). 'Hte 
events oeeiirred from May 3 through June 14 <Hig. 

I i; 22 (40.0 percent) were in private residences; 22 
KKik place in restaurants, clubs, or hotels; and 1 1 
(20 0 percent) occurred elscvs'hcfc, A total of 3035 
persons attended (median, 28 per event; range, 2 to 
1000), 1339 (44.1 percent) of whom were inter- 
viewed; of these, 772 had an event-associated illness, 
72S (54.1 i^cfcent of 1339) were designated as ease 
patients, and 238 (52.8 percent of 725) had labora- 
tory confirmed eases. The median event-specific at- 
tack rate among the persons interviewed was 56.3 
[xrccni (range, 19.0 to 100 percent; information 
was available for 53 events). Incubation pcrhxls for 
eases ranged from 1 to 14 days (by definition, <I5); 
the median of the event spetilit median incubation 
periods was 7 days. 

ITc only type of exposure consisientlv aBOciated 


writ eyclosporia«s \v3i titc c«nsum|«ion of r^pber- 
rics; thet' were definitely scrx-cd at 50 events and may 
hm Itccn served at 4 events ( Table 2). Wlicrcas rasp 
bemes were definitely not served at only 1 cv'cnt (an 
event in Ontario at which Guatemalan blackberries 
were included in a fruit mixture), strawberries, black- 
berries, and blueberries urre not served at a mini 
mum of 1 3 (23.6 percent), 30 (54.5 percent), and 32 
(58.2 percent) ewnts, rc^ctivcly. Alritough investi- 
gations of three May events had initially implicated 
strawberries, on reevaluation of the menus raspberries 
cither were included (at an event in Ontario) or may 
have been included (at two events in Texas) among 
the impltcatcd bciry' items. R)r at least 10 and prob- 
ably 11 (20.0 percent) of the 55 events, raspberries 
were the only bcrr>' served; for at least 3 other events, 
other berries but no strawberries were also served. 

The median of the cvent-spccific attack rates 
among persons who are the berry items that con 
tained or nay have contained raspberries, with <ir 
without other berries, was 93.3 percent (range, 29.6 
to 100 percent; informaji<»n was available for 47 


Tasu 3. SvMrroMs As.'«x'.wu;i» wnn 760 Lv«c>iMiv>Ky- 
CosnxMf n Cask or Cyc!.ov«>Ki.vMs is tmi: UNiTm .St.vit.s 
A.vn Canaiia i\ 1996 * 


No WlfH SVMPTOM/ 

Stwpiom No. wrf* Aviuuitf D*ik iT»|f 

IVurrhciI 7S»/7W(9:iKJ 

l..■^>«^ HlKliU- 471/S07 (9: V| 

I jl-pM.- 60KA.su (V2 4) 

Wi,thi l<.»4 SK4/644 IV«.7l 

.«*i<Mi.mjl tr jjjs 2.V6/2KI fS.X 7) 

.XIxlcHii.ii^ .u |»<ri S1V/6V.S (74 71 
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c\cnts). When m-c excluded from tlic 55 events the 
I event at which raspberries were definitely not 
ser%'ed, the 6 esrnts for which the P value was un- 
defined , and the 7 events for which the P value was 
not determined, the associations between these ber- 
ry items and cyclosporiasis were statistically signifi- 
cant (P<0.05) for 27 of the remaining 41 events 
(65.8 percent) (Table 2). When the events at which 
only mixtures of berries were served or the con- 
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May June July August 
8 Date of Onset of Symptonds 

Figure 1 Dates of Events Assuciaied with 85 Clusters of Cases 
of Cycfosoonasis (Panel A) and Dates oi the Onset of Symp- 
toms ot 737 Laboratory-Conlirmed Sporadic Cases of Cy- 
closporiasis (Panel SI in the United States and Canada in 1936. 
In Panel A, the dales of events ranged from May 3 through 
June 14. For multiday events, the first day is indicated. For the 
cluster in Maryland, the first day of the two week period about 
which control subjects in the case-control study were ques- 
tioned is indicated (May 18). 

In Panel 8, the dales of the onset of symptoms ranged from 
May 1 through August 17. The dates were known or approxi- 
mated (or ?37 of the 740 case patients who reportedly became 
lit JO ot after May 1; 50 percent became ill by June 5. and 90 
percent by June 20 An additional 39 patients with possible cy- 
closporiasis were excluded from the investigation because ot 
uncertainty about whether they became ill on ot after May I 


i sumptkm of various berries was highly correlated 
i were also excluded, ra-spbcrrics could be speeificallv 
I in^itcaicd in 10 events. 

Ra^jbcnrics were scr\ed frcdi, except perhaps at 
two events (at which their status was unknown or 
they were stored briefly in a freezer). They reportedly 
had been rinsed at 33 of 41 events (80.5 percent) for 
which such infcHTTUtion was available. Raspberries 
were used as garnishes (c.g., for a lemon tart) at 14 
or mcKC events, with an estimated median number of 
raspberries per serving of 2.5 (range, 1 to 7.5 for 
7 cs'cnts), and w«rc included in sauces at 4 or more 
events, including 2 at which garnishes were used. 

Sporadic C4»«s 

Tlic 740 sporadic eases occurred among persons 
whose median age was 49 years (range, 1 to 92; age 
was known for 717 case patients), were distributed 
approximately equally between the sexes (383 of 
7^> occurred in females, 51.8 percent), and devel- 
oped from May 1 through August 17 (Fig. IB). The 
proportions of sporadic eases in which fresh straw- 
berries, raspberries, blueberries, and blackberries were 
reportedly eaten were 79 4 percent (501 of 631), 
578 percent (365 of 632), 32.2 percent (138 of 
429), and 19.3 percent (111 of 576), respectively. 
Among the 130 eases in which strawberries were not 
eaten, raspberries were eaten in 65 (50.0 percent); 
among tfw 267 cases in whicli raspberries were not 
eaten, Strawberries were eaten in 200 (74.9 percent). 

j Tracing of Sources and Environmental Investigation 
i We attempted to trace the sources of raspl>crries 
j for the 54 events at which raspberries were or may 
I have been served Tliose served at all* 29 events for 
i which «x had wcD dociiincnted data on the source 
- (Fig 2 and Table 2) either definitely were from Gii.i 
temala (2 1 events, 72 4 percent ) or could have orig 
, mated there (8 events, 27.6 }xiccni, for winch at 
■ least one of the raspberry sliipnicms that could have 
' l>ccn used came from Cluatemala). The raspberries 
j served at these events, witieh occurred from May 5 

• through June 14, were shipped from Guaremalii 
: from Mav 1 thrcnigh June 5; seven cxporter.s. of 

which A and B vsxtc rhe largest , shipped to the Unit 
I cd States throughout this |>cri<Ki 
; I'hc rasplicrries tor 25 of the 29 events (86,2 per- 
i cent) were traceable to one (vs. more than one) 
j Guatemalan exporter per event; 18 of 25 (72,0 per- 
( eciu) to exporter A, 5 (20.0 percent) to cxpciricr B, 
1 (4-0 percent) to exporter C, and 1 (4.0 percent) 
i joexporter D (Fig. 2). The raspberries at 1 1 ol these 
; 25 cs'ciits (44.0 percent) were traceable to one (vs, 
i more than one) shipment per event (median interval 
1 from shipment to consumption. 7 days, range, 3 to 
15). Owrall, the implicated ras5>l>crrtcs for these 25 
events could have been obtaincsi from 39 shipmcm.s 

• (Mav 1 through June 4) to eight ini|X)rtcrs. The stop 
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Ft^urt 2. Flaw Ch«ri Tracing the Sources of Raspberries Served at €venls Associated with Clusters of Cases of Cvciosporiasis in 
the United States and Canada in 1996. 

With respect to the 2S events traced to orse Guatemalan eaporter per event, 2 evertts in Texas were included at which it is not 
certain that raspberries were served; Guatemalart raspberries were in the establishmems on the da/s ol the events. Exporter E, a 
possible suBpliet for three events, exponeo raspberries only from the one farm it owned A farm was linked to an event if it con- 
tributed to a shipment of raspberries that could have been used ai the event For example, for exporter A. each of four farms could 
have been the source of raspberries served at each of 16 events loot necessarily the same 16 events lor each farm), For the 18 
events lor which exporter A was the sole possible Guatemalan supplier, 27 shipments (ol 92 from exporter A from May 1 to June 
5, Ihe period of mieresi) were potentially implicated, to which 34 farms contributed raspberries lot 36 farms that sold to exporter 
Aihrouphoul (he period of irtteresti A median of 11 farms contributed to each shipment (rartge. 3 to 2SI. wh<ch corttained a median 
of 8S4 kg ol raspberries (range, 182 to 24671. For the five events for which exporter B was the sole possible Guatemalan supplier, 
10 shipmerMS (of 100 possible for exporter 8 durirsgthe period of irMerestI were potentially implicated, to which 9 farrns contributed 
(of 17 that told to exporter 8 throughout the period of inlerestl. A median of 2 farms contributed to each shipment (range. 1 to 6), 
which contained a median of 624 kg of raspberries (range. 4S4 to 1342) 


nicms arrived on five airline carriers at four U.S. 
ports of entry; Miami (33 shipments, 84.6 percent)* 
the District of Columbia (3, 7.7 percent), Houston 
(2, S.l percent), and Los Angeles (I, 2.6 percent). 
In Miami, which was the port of entry* for at least 
one shipment per event for all events except one, 
shpmcnts were int^jccKd in four cargo-clearance ar- 
eas. Because exporters typically combined ra^>bcr- 
rics from multiple farms in a shipment, even a well- 
documented tracing of the source could identify only 
3 gitHjp trf" contributing farnw (median, 10 farms per 
cveor; range, 2 t<i ,30) rather than tfnc source famt. 


How'cver, as feu' as fiv'c farms — two tor exporter A 
and one each for exporters B, C, and D — could 
have accounted for all 25 events (Fig. 2). 

niiay-four of the 36 farms chat sold raspberries 
to exporter A throughout the period May 1 through 
June 5 were potential source farms for at least 1 of 
the 18 events linked solely to this exporter Various 
combinations of 2 of the 34 farms could have ac- 
! counted for all 18 events; each of 4 farms could have 
supplied raspberries for 16 of the 18 events (88.9 
percent), artd each of 2 odier farms m 15 events 
(Fig. 2) The six rrK*st commonly implicated farms 
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arc in the same region of Guatemala, b)Cgan harvest 
ing simultaneously in 1996, and often had raspber- 
ries in the same shipments. Five of iIk' farms ob- 
tained agricultural water from wells, which varied in 
construction, depth, and quality; two of the five 
farms also stored well water in reservoirs constructed 
of foncretc blocks and covered with concrete. The 
sixth farm used river water. 

Nine of the 17 farms that sold to exporter B were 
potential source farms for at least one of the five 
events linked solely to this exporter. One of these 
nine farms could have supplied rasj^rrics to all five 
events This farm, which is 25 km from the doscst 
of the six most implicated farms that sold raspberries 
to exporter A, used well water, which also was stored 
in 3 mcsh-covcrcd, plastk-lincd, dug reservoir. 

Agricultural water on the seven most contmoniy 
implicated farms that sold raspberries to exporter A 
or B and on Guatemalan raspberry farms in general 
is filtered to remove debris but not microbes. In the 
late summer of 1996, testing of agricultural -water : 
•samplc.s from tile sex-en farms indicated at least in- 
termittent bacterial contamination, including fecal ^ 
conforms or Escherichia colt (data not shown). To ! 
avoid direct contact between berries and xs'atcr, i 
ground-lewl drip irrigation is used (primarily during : 
the dry season). However, agricultural water i.s also ‘ 
used to mix insecticides and fungicides that arc 
sprayed directly onto raspberries, sometimes as late as 
the dav they arc picked. Berries arc pkked and sorted - 
by hand, packed on the farms in plastic '‘clamsheUs,’' 
usuallv kept cool thereafter, and flown to the United 
•States within 36 hours of picking 

DISCUSSION 

Our investigation of a large outbreak ofcvclospo 
I'iasis implicated Guatemalan rasplH-rrie.s. The xrrtngih 
of the investigarioit was in the collectixc evidence 
friini clusters of cases associated with 55 events, .it 
virtually all of which raspberries were served, him 
dreds of sporadic cases; and 29 ewnts for whicli ' 
there was well doeumcntcd tracing of the sources of 
raspberries. We could not assess the true magnitude • 
of the outbreak, most eases were probably undcicct 
ed .tnd unreported. For salmonellosis, a more famil- i 
i.tf and easily diagnosed condition than cyclosporia | 
sis, the number of cases reported to the C'DG ' 
probablv rcprcscitts only I to 5 percent of all eases | 
of infection in a year.** During routine testing for 
ova and parasites, stool specimens arc not usually ex- 
amined for cydospora, and many laboratories do not • 
vet have the expertise to identify if {CD{' unpub * 
lished data], Exfxnenccd personnel in a few -cite.s i 
were iiiscriinTcntal in detecting the outbreak of cy- ' 
tiospiinasis at its inception in May 1996, and .sub.se ! 
spicnt mcdi.v coverage m<).st likely facilita-ed tiie - 
ideniification oftasc.s. ; 

ITua on the sporadic cases, like the data that we ' 


presented on the events, support titc association be 
tvwren raspberries and cyclosponasis. The dates oi 
die events associated with the clustered eases and 
the dates of the onset of symptoms tn sporadic eases 
were similarly distributed (Fig. 1), which suggests 
that both types of cases were attributable to the 
same type of exposure. Data from matched case- 
conirol studies of sporadic eases in New York City, 
New Jersey, and Florida demonstrated strong asso- 
ciations with raspberries*^-"-'* (and New York City 
Department of Health: unpublished data). Although 
n« all case patients recalled eating raspberries, cx- 
f^anaciens include poor recall, which is expected for 
foods served as garnishes and in sauces, and other 
vehicles or modes of transmission for some back- 
grcHind cases. A case-control study in Tlanada showed 
similariy strong, independent associations with both 
raspberries and strawberries," but It vvas the latest 
ease -control study conducted and may have had the 
iiMssi potential for recall bias 
Tlie data tracing the sources of raspberric.s sei'vcd 
.at the cx'cnts consistently implicated Guatemaian 
raspberries, this finding is especially noteworthy since 
raspberries from other cfiumrics were readily a\'ail 
able during the outbreak period. In April. M.w, 
June, and July 1996, Guatemalan raspberries repre 
sented only 3.8 percent (14,000 of 368,000 kg), 
19.8 percent (109,000 of BSO.OOO kg), 8.7 percent 
(155,000 of 1,786,000 kg), and 5.1 percent (27.000 
of 532,000 kg), respcciivciy, of fresh r.t.spbcrne.s 
(domestic and imported) shipped v'ithiii ihe United 
States (figures calculated on the b.x.Ms of goiernment 
data-’-*'’). For example, in May 1996, only 36.6 per 
tent and 37.5 (xrreen! of raspberries at market sites 
in New York Giiy and Ncu ark .ind in Baltimore .iiul 
the District ol Cfolunibu, respectively, were groM ii 
ill (.riiju-mal. 1 , fiir I.os Angeles and for .S.in Francisco 
jn<l O.ikljnd, western site.s that did not report cases, 
the respective jHtreenuges were 0.7 and 5. .3. 

Ciivcn that tlicre were many diflerences in various 
■ispect.s ol the distribution svsiems fiir the implicated 
ras{vlKi ncs, sintuliancous .tnd persistent cufuanfin.i 
tion on multiple farms is the most likely explanation 
for the outbreak. We do not know veliether the son 
lainmattng oocysts came from luimans or anim.ils 
Likewise, we do not kmm- whether the oocysts vvotv 
uns}>orutatcd (e.g,, on workers’ Ii-iikIs), m which 
ease they would has-c required at least several day.s to 
spomlatc, or had already sporulatcd (e g , m soil or 
watci). Tlte prevalence of human cydospora mfec 
tjon in Guatemala is lieing investigated by the CDG. 
Despite some suggestive evidence,''"-*" to date no 
animals, including chickens and other birds, h.i'c 
been identified as reservoirs of infection for cy- 
dospora isolates that infect humans. 

postulating a role for contaminated w.itci is appc.il 
ing because waicrbomc iransmicsion oi cv'dor.por.i 
has Ix-cn implicated pa-vioiislv One hyporhc.sis is 
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that raspl>crrics Ix’camc contaminated ihrough ^inly- 
ing uHth insecticides and fungicides tiiat had lx«n 
mixed with contaminated water. Although \\*c haw 
not determined how water supplies on different farnts 
could haw become contaminated with oocysts dur- 
ing the same period, many water supplies were vul- 
nerable to contamination because, for example, they 
were sulxiptimaliy constructed or maintained wclk 
near deep pit latrines or seepage pits. They may have 
been particularly vulnerable during the rainy season 
(e.g., from surface-water runoff), which is when the 
1996 outbreak occurred. No oocysts were found in 
samples of water and raspberries that were tested 
(data not shown), but tlic samples were obtained af- 
ter the outbreak period, and the testing methods arc 
insensitive. Once contaminated, by whatever means, 
fresh raspberries may remain contaminated until eat- 
en because they arc too fragile and replete with crev- 
ices” to be washed thoroughly. The high attack rates 
noted for most events, sometimes despite the con- 
sumption of only a few raspberries, suggest that the 
infectious dose of oocysts is low or the number of oo- 
cysts per berrj' was high, or both. 

Although the mode of contamination remains un- 
clear, our ability to pursue the investigation to the 
source of the raspberries resulted from the coopera- 
tion of the Guatemalan berry industry. The industry 
is now implementing a Hazard Analysis and Critical 
Control Point s^'stem; in such systems, selected 
points in production at which preventive and contrtri 
measures can minimize or eliminate hazards arc 
closely monitored.’*” We have reconunended that 
potable water (e.g., water from a properly construct- 
ed and monitored deep u-cll or water treated in ways 
that eliminate chlorine-resistant cyclospora oocysts) 
l>c used for drinking, hand washing, cleaning surfac- 
es that touch berries, and mixing substances sprayed 
onto Ixrrries Provision ofbetter sanitary facilities for 
workers will decrease the potentuTi tor direct or in- 
direct C(>nt.)minati(>n of berries. Hflbrts t«> decrease 
the risk of cross-contamination should focus on the 
identification of the types of surfaces and cleaning 
solutions to use where berries are sorted and in 
spccied The effect of gamma irradiation on cy- 
clospora oocysts IS being investigated (DuIkv JP; 
personal communication). Investigations of tlx* source 
of the IxTries would have been easier if clamshell 
containers and invoices had been idciuificd accord- 
ing to the source farm (e.g., with bar codes). 

In summary, cyclospora has now been established 
to he a foodboriic pathogen. This outl>rcak is a re- 
minder that our supply of fresh produce has l>ccomc 
increasingly international-”-’^ and underscores the 
need to identify and im’cscigate tbudborne outbreaks 
prompilv, to consider that a ItKal cluster of eases 
could be part of ^ widespread outbreak, and tt) pur 
.sue invcsiigations to the source ofthe implicated ve- 
hicle For imjHjrted vehicles, iniern.tcionai collalw 


ration is critical to the success of the investigation 
and to the identification of apprupii.ue measures of 
prevention and control 
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and the Efidemiaiggy Program Offiee — W. UatKemtie. 
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ATTACHMENT F. 



Imports Swamp U.S. Food-Safety Efforts 



By JEFFGERTH 
and TIM WEINER 
WASHINGTON. Sept. 28 — Since 
the !980's. food imports to the Unit- 
ed States have doubled. But Fed- 
eral inspections of those imports 
by the Food and Drug Administra- 
tion have dropped to less than half 
what they were live years ago. 

Now, public-health scientists say 
they arc seeing more and more 
outbreaks of disease linked to im- 
ported food, particularly fresh 
fruit and vegetables. 

These arc known to have sicken- 
ed thousands of Americans, and 
those reported cases arc a small 
fraction of the actual number o( 
people made ill, according to scien- 
tists at the Centers lor Disease 
Control and Prevention in Atlanta. 

The scientists' list of outbreaks 
m the 1990's implicates imported 
foods — including raspberries 
from Guatemala and carrots from 


TAINTED IMPORTS 

A special rcpcii 

Peru, strawberries, scallions and 
cantaloupes from Mexico, coconut 
milk from Thailand, canned mush- 
rooms from China; an Israeli 
snack lood, and a multinational 
batch of alfalfa sprouts — in a 
variety of infectious diseases 
The increase m imports has 
strained the nation's food-safety 
system, said Or "David A Kessici, 
the Food and Drug Administration 
commissioner from 1990 ihrough 
February 1997 'We built a system 
back 100 years ago that served us 
very well for a world within our 
" he said in an inierview. 
didn't build a system for ihe 
global marketplace." 

Most of the food imported to the 
United States is wholesome. Con 
sumers. knowing that fresh 
produce is good for their health, 
can now buy reasonably priced 
fruits and vegetables imponed 
from around ihe world, regardless 
of the season, and without ill effect 
But ihc illnesses that have been 

A parasite rarely seen in this country has been traced to raspberries 
from Ttiiairmalan (arms like the one where dtis woman works. 
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imported along witb some.oi U)e produce 
are an unintended byproduct of tbe boom in . 

. iniematloo^ trade — a boom long adyocat- •_ 
' : ed by tbft Rt^a^ Bush and Qintm Adcnin- 
istraiions as crucial to economic-growth. 

There is “a tension between the two goals 
of safety and trade." said Mick^ Kantor, 
President Clinton's first trade representa- 
tive, who helped push global trade to the top*' 
of Mr. Clinton's agenda. "You want (o open ^ 
markets btif not lower standards.^And that's' 
easy to say. fi^ut very, very difficult to C9ir/' 
pul" 

- Scientists are recogniring that ‘‘free 
trade may present problems that are asso- 
ciated with food poisoning.". said-Dr. Mar- 
- guerite A. NelU, ao infectious disease spe- 
cialist and a member of a federal advisory . 

■ p^el drafting ttew food-^ety siimtl'ards. 
The^ proUems cut both wa)«: radt^ 
sprouts from Oregon seeds sickened people 
. in Japan in March, and South Korea said it 
detected E. Coli bacteria in a shipment of 
frozen United States beef last week. 

.; The problems imports may pose for 
American consumers include polluted wa- 
ter used to grow food in third-world nations, 
faulty safely systems in countries where the 
foods are produced, and a lack of natural 
immunity to exotic microbes rarely seen in 
this country. "Certain viruses, bacteria and 
parasites may be posing a unique problem 


BY THE NUMBERS . : , t , 

'fbod^pl^^^ipio.tfto Uniied&afes'ha%j^; 
V/sen'^rlelhe F.D.A has-reiifuc^.the'^^* . 
oufTjbe/of itripofts it examines. lH£.' > 

Agricultural imports Imported food. arid t. 

food-related Hems 



' lii.'thVu.S.. because we haven't (ended ib be '' 
ejtposcd’lo them." Dr, NciU said 
ip.r.';Yasmmc Moiarjemi, a World Health- 
Organization food-safety scicniisi. said the. ’ 
organization also believed that global trade- 
"brings new pathogens into countries which 
are nbt.jmmune " 

Those problems were foreseeable — and 
foreseen 

In 1994, a Centers (or Disease Control 
report said, "As trade and economic devel- 
opments like Malta take place, (he globaliza- 
tion of food supplies IS likely lo have ati 
increasing impact on food-borne illnesses " 

In 1993, the Food and Drug Administra- 
tion. in a memorandum ciung "enormous 
inefficiencies in the current food-protection 
system" and the ' cver-mcrcasing chal- 
lenges” posed by rapidly growing imports, 
^sked the Clinton Adminisi ration for legisla- 
tion giving i[ power to bar all food — includ- 
ing fruits, grains, vegetables and fish — 


imported from any country with an inferior 
food'safety a^tem. 

The Department of Agriculture has such 
authority over imported meat and poultry. 

But the F.D.A. never acquired that power 
though legislation or exe^ve order. 

•v.: Dr. Kessfer said in.'ah interview that he;. 

■ tad told ike Bush and Clinton Administra- . 
Cions tiu^ike ^ety system for.lmportcd 
fo od was'to adeduate ai>d outdated. 

. "How is It ptiysicaUy possible to insure 
the safety of Imported food?" he said. "You 
ddn’t have police power throughout the 
world. Inspecting at the border has a limited 
value. You're left with real risks." 

Now these risks figure in the political 
debate about free trade. 

— The CUnbon Administration wanu the 
potver to sign new free-trade pacts without 
Congress's changing the language of those 
agreements. Opponents of this "fast track" 
authority raise the food-safety flag. Some 
food growers say that tiie ritits from im- 
ports are insignificant, and that the C D C. 

:: exaggerates them. 

The C-D.C. says diseases borne by domes- 
tic and foreign foods Mil thousands of Amer- 
icans and sicken millions. perhi^>s tens of 
initlions. every year — mostly the very 
young, the very old and the very ill its 
scientists say almost none of those cases are 
ever trstced back to their cause M a rc^jh. 

they si.y. they lack the da' a to show iu-.v 
many people get sick from imported f.VKl. 
and whether that food is safer cr less safe 
chan domestic food. 

Both sides in (he fast track debate use the 
Centers lor Disease Control's data to make 
their cases — and both sides mischarac'ci- 
ue what the data .show, according to the 
scigniists 

Now the Administration is preparing a 
proposal to address the problems pose-: b/ 
imported food — nine months after an- 
nouncing a sweeping food-safety miiia'.ivc 
that largely ignored (hem. and days after a 
bill to revamp the Food and Drug Adminis- 
tration was passed by the Senate. 

The Food Chain 
Modern-Day Travels 
Of Tainted Products 

The United States has its own food-safety 
problems at home. Urgent questions about 
the integrity of America's food supply were 
raised when three American children died 
and 144 people were hospitalized after eating 
fast-food hamburgers in 1993. A reminder of 
the problem came this summer, when taint- 
ed hamburger meat from a Nebraska plant 
' made l€ people sick. 

But this spring and last, in an outbreak 
that attracted less attention, tainted raspber- 
ries from Guatemala made thousands of , 
Americans sick. They were victims. of a 
nearly invisible, dimly understood parasite 
called cyclospora. a species almost never 
seen in tbe United States before 1996. 

To know the story of raspberries and 
cyclospora. Dr Michael T. Osterholm, one of 
the nation’s leading epidemiologists, WTOie 
recently, "is to know food-borne disease in 
the modern world-" 


Not a single raspberry grew in Guatemala 
a decade ago. Tk^ grow today because the 
United States beip^ Introduce them.’ ■ 

In the 1980‘s. during the height of the 
Guatemalan Army's campaign against left- 
ist guerrillas, the United Slates Agency for 
International Development tried to win over 
the peasants by introducing them to the 
riches ol global trade. Spurred by the Rea- 
gan Administration's Caribbean Basin Ini- 
tiative, a 1983 free-trade measure that cut or 
eliminated tariffs on Imports, the agency 
spent tens of millions of dollars promoting 
"nontradicional" agriculture in Guatemala. 

It persuaded rural Guatemalans to switch 
from planting com and beans for themselves 
to growing exotic crops for North Ameri- 
cans. It financed 

American importers who bring raspberries 
and other produce to the United States. 

The raspberry trade exploded two yeais 
ago. Guatemala shipped less than 4,000 
pounds of raspberries to the United States in 
1992 — and atout 700,000 pounds tn 1996. The 
growers timed their first harvest of 1996 for 
late April and early May, when they w-ould 
have the United States market almost com- 
pletely, to themselves. 

But every April and May, when the spring 
rains come to the highlands, thousands of 
Guatemalans fall ill. They think something in 
the water flowing from the mountains makes 
them sick. And when the raspberries came tc 
the United States in spring 1996, thousands of 
Americans fell ill as well. Many experienced 
weeks of misery — debilitating diarrhea 
severe cramps, chills, fever, nausea, weigh' 
loss, depression, i 

The Centers for Disease Control's scion 
lists never found cyclospora on the raspber- 
ries. but they found it in the stools of the 
Americans who ate them And they are (airly 
ccnain that the parasite lay hiding in the 
water in Guatemala the water with which 
the berries were sprayed and irrigated jusi 
before they were picked, shipped and eater 
' fresh and raw days later in the United States 
‘ The case underscores the C.D.C.'s recen- 
warning that "improving the microbiologica 
safety of drinking water and food produc 
lion" overseas Is crucial "to insure the safe 
ty of the increasmg amounts of food impon 
ed to (he United States." 

After that experience, American scienusi 
and Guatemalan growers, working together 
did everything they could to prevent anoihc 
outbreak. But whe.i this spring came, ; 
happened again' Hundreds, perhaps tho. 
sands, of Americans who ate Guatemala 
raspberries (ell sick. 

The cyclospora case is now the bigges 
outbreak of food-borne disease in the Unite- 
States ui years. The Centers for Diseas 
Control count at least 2,300 people sickene 
this year and last. They are "the tip ol ih 
iceberg, and we don't know how big th 
iceberg is," said Dr. Barbara Herwaldt of ih 
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C.p.C. The Centers for Dise^. Control still 
know little about the parasite/Sut th^'es* 
lablisbed this ^ring that . c^lospora is a 
common <^se of diarrhea ^ Guatemalan 
children, and Is still present In tf^ water that 
runs through the highlands. The C,D.C! has 
shown that a polhiud strum toi a thlfd world 
field can spawn a mysterious bug that can 
sicken a diner in midtown Manhattan. 

“We eat out of everybody else’s garden 
now," said Dr. Dan O^y, director of the 
Centeis'^for Disease .Control’s; division of 
parasitic diseases. And on an 'increasingly 
crowd^ planet, not everyone’s garden . is 
wellkepL . V 

When - cydo^ra strtK^. In the UiUt^ 
States again this spring. 'Guatemalan iKtry 
growers act^ swiftly. Fli^ diey^vblunta^y 
suspended their shipmen^cThentb^ kicked 
the C.D.C’s field investigator <4f their farms. 
Then ih^ denounced die .Americ^ - scien- 
tists as snipers fighting atrade war pii behalf 
of the growers.’ Cdlfochia competitors. 

Roberta CastenSda. 'vice prudent of the 
Guatemalan Berries Cpmmission.:said in an 
interview; "Last year Ae guerrillas were in 
the fields asking my workers about their 
conditions, asking, *Do you have bathroonis?’ 
And this year. It was the C.D.C. The C.D.C. is 
killing us. They kill us every time they open 
their mouths." 

GabrieT Biguria, a former president of 
Gexproni, the Guatemalan agriculcuraJ ex- 
port group, said his country was the victim 
of an unfair trade practice. 

•'Cyclospora?" he said. "They can’t find it 
We find a tremendous possibility that people 
in California arc using this as a very danger- 
ous tool for ; protectionism. Protectionist 
.forces find'bugs or whatever to protect their 
markct-.It'^a .commerci^ war." 

This dispute;'Ulustrates^ how science and 
politics <^lide in ihe arena of trade. 

Some of the^biggest food-trade fights have 
centered on the safety of American products. 
European nations did not want hormone- 
injected beef or chlorine-rinsed chicken. So 
far, the United States has won those cases 
But now the United States sometimes finds 
Itself on 'the other side of the fence, fightuig 
with trading partners about (he safety stand- 
ards for their imports. 

"Where v«} see a safety issue, they see a 
trade issue," said Dr. 1. Kaye Wachsmuih. a 
leading Federal (ood-safety official. 


. . ;-.A ■ 

‘ The Inspectors 
Ifnpprt^Ban Power 
For the F.D.A. 

Things were simpler when most of the food 
Americans ate was grown rwar ihdr homes. 
Traditionally, food Illness came from under- 
cooked or mishandled domestic meat and. 
poultry. Today, people depend more on glob- 
al trade to satisfy their hunger. 

. “Go to a restaurant and take a look at your 
supper," said Drl Robert Tauxe, chief of the 
' food-borne and diarrheal disease branch at 
the Centers for Disease ControL " How many 
different' contineius are on your plate?” 

The fo^ chain that fills those plates has 
' become unimaginably Intricate * . 

For fflcamplc. alfalfa spfouts gaw aalmar,; 
nella''to hundreds of peo^bi 24 staces'tbi$,'-i 
year artd last.Thc seeds^-^'thosf q>mts'.‘i 
were bought ^rom Uganda and Pakistan, ' 
among other nations, dipped through the 
Netherlands, flown into New York and 
trucked around the United States, Dr. Tauxe 
said. 

Previously unknown pathogens are being 
discovered years afier they arrive in (he 
United Slates. Take the case of (lie Peruvian 
carrots, which took years to break. 

Ill a coining issue of (he Journal of Infec- 
iioui Diseases. Dr. OMnrIiolni .-.iid his col 
leagues will icport Ui‘.:;r drjcov'j, y oi a ni * 
sirain of F. cr-i hi-.ru-i la, hiifccl lo a sluj)- 
mem of cairais from Peru. It took them six 
wars to connect the new >;rain to a 1951 
outbreak at a Minneapclis convention. 

Most of the data on food-borne disease 
come from a relatively small number of 
outbreaks at big gatherings — conventions, 
restaurants and receptiotis. Most cases are 
never reported at all. said Dr Osterholm. 
Minnesota’s chief epidemiologist. 

'Tf you get an outbreak of 500 people in a 
Slate, but no more than a few in any one 
household, you’ll never pick it up." he satd. 

Because one percent or less of the actual 
number of outbreaks are reported, analyzed, 
identified and successfully traced back to the 
source, the C D C. says, its scientists cannot 
identify the causes of a great majority of 
food-borne diseases. ' ' 

International food-borne outbreaks, said 
Or. Colley of the Centers for Disease Ctmtrol. 
are increasing and "can be expected to wors- 
en as the world moves toward a global food 
economy." 

Detecting microbes at the border is about 
as effective as detecting illegal drugs 

The Food and Drug Administration's in- 
spectors test an ever-dwindling Iraction of 
(he 30 billion tons of food now imported uito 
the United States. The responsibilities of 
individual inspectors have increased, but 
their resources have dwindled. They sam- 
pled 17.000 food items in 1996. less than one 
percent of 2.2 million food shipments, down 
from 30.000 samples, or about 3 percent of 1.1 
million shipments, in 1992. 


' A more hiodaraenUI dtfeose — insuring 
the safety of food at Its source — does not 
exist The P.D.A.*s ln^>ector8 can seize sus- 
pecf Imports, but they lack, the power to 
aulomatkaliy btu- import^ food just be- 
cause it comes from a country with an 

inferior food-safetv system 

'' Congress has nevw granted them thaT 
power. The White Hoi^ has never publicly 
asked for it — until now, as it seeks fast track 
authority for trade pacts that is being seri- 
r ously diallenged in Congress over food-safe- 
ty Issues. The Administration plans to an- 
^nounce a proposal seeking to give the Food 
and Drug Administrati<m the new powers 
■ thiswee *^ 

The need has' been apparent for years. 
Federal food-safety officials said. They cited 
(he case of the tainted coconut milk from 
Thailand, in 1991, frozen coconut milk pro- 
cessed at a Bangkok plant, and exported by a 
Thai trading company to the United States, 
set off an outbreak of cholera. The life- 
threatening disease was thought to have 
been eradicated in this country. 

“The Thai authorities were unaware of the 
existence of the plant," Dr. Tauxe said. "It 
was unlicensed, uninspected, unregulated.’’ 

Nor is it clear that the new powers the 
^ite House is planning to seek would have 
, prevented the outbreak. ' 
jJ,:"L can;i: Imagine an F.DA.-, inspector In 
every country overseas," said Peggy Foe- 
geduig, a principal author of a landmark 1994 
study on food-borne pathogens.' 

The United States is second to none ai 
stopping food-borne disease after it breaks 
out The Clinton Administration says it will 
lift up public-health and food-safety stand- 
ards around the world until they meet those 
of the United States, in order to insure the 
safety of imported food 

But the United States' public-health sys- 
icms today "cannot properly identify, track 
and control food-related illness, or prevent, 
to the extent possible, future cases from 
occurring," said a Federal report published 
in M.ry as part of a food-safety initiative now 
ncai eig passage in Congress 
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TAINTED FRUIT Raspberries from Guatemala have made thousands of Americans ill. Mayan women weeded a ra^iberryfield re=:£iti 


The Safety Net 

Eroding Resources 
For Surveillance 

Si.iiie i edci a! .igcricies arc hclpine 
lori-ign iDuiUcrparls improve tlicir pubin 
IhmIiIi svsiems Hui "ihc Dmied Stales etui- 
noi rcaliv build public health structures lor 
the woilil," said KermAnii Jones, a top 
lluir-r m iiTic- oKicial 

Ihe ( hnion Adniinisifation says it wants 
more Mjrveillaiirc', more research, more 
1 DA iiispoi'iors itui '•Federal budgec con- 
Ml aims will likely i.i-ubibii siRnilK.ajH fund- 
nip, increases m the liilurc" for the FDA. 
said ihi’ (rxxlsaleiy iniiiaiive refori pub 
hshetl 111 May 

Many siaie houlth departments arc over- 
burdened and undctlinanccd, in part because 
o( ihe AIDS crisis Twelve stales have no 
sysiem for reporiiii/> (ood-bomc disease, 
largely because of budget resiriciiiMis. public 
lii-aiih officials say 

And many counincs arc reduemg then 
own diseasf-survcillance abilities •'Kconom- 
c t'F'baliAition has also increased the need 
irif ggv.-dimemal budget aostcitiy." and 
rouiiines around the world are cuttinj; 
•.pciidinj; (111 public health losireamluie iheir 
-cunnnii'c's, according to a coming study by 
U'lj; Id Health Organization ofticiaK 


Scicniisis have loughi new diseases 
spic-nd bv trade, travel and technology be- 
loie Due niRlii in 1849. a British doctor, John 
Snow, had a tnainstoim Having realized 
that clwleia was spread by contaminated 
wMii f. he ripjicd the handle off a water pump 
III .1 1 undoii Slum and moj^I an cpidomir. 

<;iobal trade, the gigaiuic pump briiiguii; 
the essentials and luxuries of life, and tlie 
small but rising threat of disease pose more 
iniiicate challenges for scientists 
Dr Kessler and other prominent scien- 
tists, while acknowledging the problems with 
Ootncsi ic food, said those chaJlengcs could be 
summarized by two questions 
As Ihc world's nations become more inier- 
iwiiicd. interdependent and intensely com- 
pet Hive, will the rcsiof (he world's standards 
become more like those of the Untied States, 
will) us relatively safe water, sound hygiene 
and Matc-of-thc-art science? Or will me Unit- 
ed States, despite its Ingti standards, become 
more vulneiable to the rest of the world's 
microbes? 

"The chaUenge lot the Uiniotl States," J>i 
' Kessler said, "is lo laise evcfyonc eise's 
sian-fm.ls" 
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ATTACHMENT F 

MEDIA RELEASE Dwniiro 

Pubtte Hootfh 


June U. 

CYCLOSPORA INFECTION 


Toronto Public Honlth is mvestigating seven outbreaks of Cyclospora infection related to food eaten 
between May 7 and IS. Cyclospora infection is caused by a parasite which may be ijansmitted by 
ingestion of contaminated food or water. 

Two other outbreaks of the infection have been reported in Ontario. 

Cyclospora infection typically causes watery diarrfaea, loss of appetite and weight loss, bloating, 
increased flatus, stomach cramps, nausea, vomiting, muscle aches, low-grade fever and fatigue. This 
infccuoQ is easily treated with an aniibioiic. If untieated. the illness may last for a few days to a month 
or longer. People who are not treated may get a relapse of the disease. Symptoms of Che disease usually 
appear within 7 to 10 days of eating the contaminated food, but may occur earlier or later. 

More than 60 people have become ill with Cyclospora aHer attending various events in the City of 
Toronto. People who have the above symptoms should contact their doctor. 

Toronto Public Health is collaborating with the Ministry of Health, and other health officials to find the 
source of the outbreak Cyclospora infection has been connected to a variety of fresh produce in the 
past. Ontarjo bad outbreaks of Cyclospora infection in the spring of 1996 and 1997. 

Although Cyclospora may not be entirely eliminated by washing, it is always prudent to thoroughly 
wash all produce. 


-30- 


For more infonnation: 

Jackie Smith, Communications Manager, 392-1560 ext 8-7068 
Dr. Barbara Yaffe, Associate Medical Officer of HcalOi, 392-7401 
Ministry of Health. Comrounicatjons end Information., 327-4343 
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277 VicMrii teiaet. ^ Flav 
Turn. Omirie 
C«nM5BIW| 
twww.cny.un*.fla.Ga 
Tel: 416-If2-'M07 
PcK;41«-3f2-47I3 

MEDIA UPDATE: 


June 19. 1998 

CYCXOSPORA OUTBREAK 

The following infonnation te prowled U updating information on the cydospora outbredc. No new 
Difomatioa » expected until Monday. 

The Cydo^re outbreak is me outbreak with 13 confirmed or suspected dusters; i.e. there were 13 
events, such as private parties, weddings, large fimctio&v where people became ill. These events took 
place beewoen May 7 and 23. 

Totab dasten and toeatioos of elastera: 

Total - 13, (11 confirmed by laboratory testing and two suspected): 

Brcakdosni; • 

- Toronto 8, and one auipaeted. 

- Simcoe County, one and one suspected. 

- Yoric Region, one. 

- Lindsay, one. 

Nomber of people ill: 

About 2S0 people have confirmed or suspected Cyloqmra infection. 1 60 of these are related to the 
clusters and 88 are indivkluaU who became Ul, but as far as we know were not at the 1 3 evous 

Number af laboratory conflmiod cases - more than 80. 

Source of outbreak: 

The source of the outbreak is still unknown. However, a common Horn in all the dusters is imported 
raspbonics. The Canadian Food Inspection Agency hw assured us that rwqrberries currently for sale in 
Ontario arc from the United States and Cwutda. To our knenviedge, raspberries from the U.S and 
C«uda hive never been impbcaied in a cydoapore outbreak 

The imrcftitatioa: 

Health officials are intcnricwuig more than 700 people who attended the various events where people 
became 81. We are looking at what they ate and vdwre the food came from. 

Current riak: 

There is no reason to befieve there is any risk with berries ctmently on the market. These are grown in 
Canada and the United States 

Next media update: 

Monday June 22. 

For more ii^armatioo call Jackie Smith at 392-1560 ext 87068 
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MEDIA UPDATE 

CYCLOSPORA OUTBREAK 


Public Health 

Z77 Yiccoria Street. S* Floor 
Tonxilo, OiKario 
Cwwa« MSB IWI 
www.cicy.iomnto.on.ca 
Tcl; 4l6-i92-7^07 
Fax: 416-393-0713 


June 23. 1998 

Dr. Bartiara YafTe, Associate Medical Officer of Health, today briefed the Board of Health on the 
Cyclospora outbreak. 

Tlie Board asked the Public Health departmeat to provide a detailed report on tbc outbreak when the 
current investigation is complete, along with recoromendations for the labelling of fresh produce with 
Ihe name of the country or place of origin. The Board also asked the departxnenT to consider 
recommendiog a ban on the importation of Guatemalan raspberries to Canada, as is currently in place in 
the United States, if they are found to be the source of die current outbreak. 

The Cyclospora outbreak is one outbreak with 1 8 confirmed or suspected clusters; i-c. there were 18 
events, such as private parties, weddings, large functions, where people became ill. These events cook 
place between May 7 and 23. 

Number of people ill: 

About 284 people have confirmed or suspected Cylospora infection; 1 70 of these arc related to the 
clusters and 1 1 4 are individuals who became ill, but as far as we know were not at the 1 8 events. 

Number of laboratory confirmed cases - more tlran ISO; 

Breakdown on clusters and locaciont of clusters; 

- Toronto 8, and S suspected. 

Simcoe County, two cor firmed. 

- York Region, one and one suspected. 

- Lindsey, one. 

Source of outbreak: 

Toronto Public Health is working with local health units, Health Canada, the Ontario Ministry of Hcalih, 
the Canadian Food Inspection Agency and the Centers for Disease Control in Atlanta lo find the source 
of the outbreak. However, a common food item io all of the clusters is imported raspberries. Raspberries 
eaten at several of the events investigated so far are believed to have originated in Guatemala. The 
Canadion Food Inspection Agency has assured Public Health that raspberries currently for sale in 
Ontario are from the United States and Canada. To our knowledge, raspberries from the U.S. and 
Canada have never been implicated in a Cyclospora outbreak. 

Tbc InvesCigaCion: 

Wc have inicrviewed more than 300 of approximately 700 people who attended the various events where 
people became ill to find out what (hey ate and where the food came from. 

Current risk: 

There is no reason to believe there is any risk with beiTiea now on the market, which are grown in 
Canada and the United States. 


For Information on Che Invaatigacion call: 

Jackie Smith, Communications Manager at 392- 1 S60 ext 870b8 
For information on Board of Health rccommcndstlons call: 
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ATTACHMENT a 

RiskA-^rtii. VoL 16. fio. 6. 1996 


A Conceptual Framework to Assess the Risks of Human 
Disease Following Exposure to Pathogens 


ILSI Risk Science Institute Pathogen Risk Assessment Working Gronp*'^ 


Beettved kttmrh ii, 1996. tO. 1996 


Cuirently. risk assessments of ibe human bcvlih eficcts associated wilh exposure to path* 

ogens are uoluiiic (be coooeptuai framework that was developed to assess hsks associated adtfa 
chemical exposures. However, tbc ^plicahility of the cbcrnical fraxneawrk is problematic due to 
many issues that are unique to assessing hski associated wilb pathogens. These include, bui arc 
OM limited to, an assessment of patbogcn/hosi iolcractio&s, corsidention of secondary spread, 
coosideratioa of short* and long-teim inanunity, and an asaostncM of coadhioas that allow the 
micniorganism to propagate. To address this eoncere, a working gnwp was convened to develop 
a cooceptual framework to assess the risks of human disease associated with exposure to pathogenic 
microorgasusms. The framework that was developed consists of three phases; prohlem formuladon, 
analysis (which ineludes diaracunzation of exposure and htnuan health efTects), aod risk cbarac- 
tcrizatioQ. The framework etapbasgea the dynamic and jlcrative nature of tbc risk asscasmeni 
proccu, and allows wide laribidc for planning *nd cooducong nsk assessments in diverse situa- 
tions. each based on ibe common principles discussed in ibe framework. 


KEY WORDS; Pithogen risk assestiiMM; nicrobia). framewort. 


1. INTRODUCTION 

The potential for human disease associated with ex- 
posure to pathogenic microorguusms is a growing pub- 

' WathingKn. D.C. 

' Wceking gro^ mcnbefi ioelade: Roaald Blown, tJ.S. Food Jt Dn« 
AAunisiraUon, Kockvilk, Maiytaod; G<niiba Craw. Global Coo- 
f iddag Eii««oUBen&l HoddL Radfatd. Viigiaia; Alfred IXifcor. U.S. 
EavireoiMral Fretection Agavy. Cwrii—h. Obto; Joe Eaenbog. 
Unrvccsky of CaHfritaia at BcAeley. BsUey, Caltfotmia; Jefl^ 
Fooii, ILSt Risk ScMKs laadMe, W ai hiftoo. D.C.; Owrhu 
Gaanst. Uni«cwity of Tom H^di fr etow Coalar. Sm Aatooio. 
Texas; Cfrarka Cnba. IMwntiy of Aiiwa. T«c«a, Arimo; 
rhsilri Bsm. Drexd Uamssity, FWMdphM. Bmiyiwia; Apiw 
Highwilh. Omen lac Disaus Ca—al sod >yr«nrtgn. Alkote, 
Gaoeps; Ril ic i fate, ttae Hofaaswm Cosapmy. Mt. Flwiint, Dli- 
•eis; Fim inOcmea, Tbc CeewColi Conipmy. o*(»— - Gootpa; 
Oonis Jnno^ CcoiM Cw Disease Cooonl and heveaboa Admn. 
Omtgia; MaA L^liewattks. Aamatam Wossr Worts aaini'iartua 
Soviee CMBpmy, Veeshaei. New Jeeaey; Myra* Lcvms, U w i Msi ty 
of Matylmd ai Balnmora, BaWnare. Maryland; Brace Maclcr. U.S. 
EAviraamenral Ffawenen Aceacy, Sm Fraaciaeo. CeBIbiwa; FaBrieia 


lie health concern. This conceni has been prompted in 
part by several receoi outbreaks of cryptosporidiosis in 
the United States, the recent cholera q>idaiiic in South 
Amenca, outbreaks of Cyclospora sp. and E. coli, as 

Mwpby, U^. Envnaracsal Frocccioo Afancy. Cwcianui, Ohio, 
Fiem FaymcM. Uarenm du Qtebec, Quetec, Canada; Fred Fften- 
tier. Uiuvcnny of Nonk Canfans. fhaiwl Kill, Monk Carolina: Slig 
XegU. U.S. E a v ii oop a p rit Fi oa t aian Agency, Wadungloo, D.C , 
Aim Rstenoa, — ”Tf Wans Worts AsiociaQaA, Washiaglon. 
O.C.: Jam Rrae, Uahwsny of FlatidB. Sc FeuaUug, Ftofida; Sle* 
pbcB Setefab. U.S. rarirnywi idil Fi rarabu e Agency. Washiogioa. 
D.C^ SchifL JmwB N. CwoWc ofMediral Rraesch, 

rairnwati. CUe; Jwte Scot ILSl Rirt Scwacc tasaMw. W«sfa- 
a«M. D.C; Omtew SuA. fMsOa Saddi ead Associaas. Veo- 
ke. Fkrtte; M«k Sobsey. UairarMy of Nairt CacoliDa, Cfa^l Hill. 
Neefri *• tiiii T 1 ' Spew. Uomniiy of CsUbRUs « Bofceley. 
BfikUey. Cdafceaaa; lertd Walh. Nsnoaai Food F i o t sneo Amo- 
ciuM. Wubrarow D£. 

> AH — r u-rniT--- fteaM te ^rttned w Dr. Jeffeiy Feran. Ba- 
ceoaive Daccaer, ILSl Risk Sctcooe lasbaac. II2S S Lra i 'ulh Sbm. 
N.W.. Wsiyi^nw. D.C. 20106. 
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well as a geocnily increased awaicneas of ibe breadth 
and magnitude of disease associated with waterbonte 
and odter patbogeas.<'~** This heightened awareness has 
highlighted d)e need for the development of methods to 
assess the risks of human disease doe to exposure to 
waterborne and other pathogens, to assess the efficacy 
of environmoital control measures in reducing risk, and 
to assess the relative risks of human associated 

with exposure to various disinfection byproducts versus 
exposure to infectioiis microorganisms. 

Quandtative risk assessment has been a valuable 
and widely used tool to assess human health eflecis as- 
sociated with exposure to chcinicais.<^> lafonnation from 
these assessments has been invaluable to dwtsinn mak- 
ers responsiUe for developing regulatory standards, as- 
sessing treatment requirements, and conductnig 
risk/b^fit analyses. While no less impoctant in terms 
of the assessing the potential for and magnitude of hu- 
man health elTecis, the development of an approach to 
assess the effects associated with exposure to parhngf/>« 
has received far less aaentioo. The relatively few quan- 
titative assessments that have been conducted for path- 
ogens have generally utilized the conceptual framework 
that was developed for risk assessments.*^ As 

these risk assessments have been developed, many com- 
plexities, seme of udiich are unique to the assessment of 
risks associated with exposure to pathogens, have been 
notcd.<'*'*> For example, a critical coosideradon for path- 
ogen risk assessments is the potential for changes in 
pathogen concentration due to growth or death. Ao anal- 
ogous problem for chemical risk assessmoit is changes 
in chemical concentration as a ftmetion of degradation 
and absorption. Additionally, the distributian of patho- 
genic microorganisms in water or other media may be 
heterogeneous due to clumping or aggregation, a prob 
leoi poieodally analogous to heterogeneous conoentra- 
tions of chemical coocamicunts in water and other media. 
However, some complexities are unique to padragens. 
For example, secondary or persoo-to-person transmis- 
sion is likely to be importani for pathogenic microor- 
ganisms, but less so cbemicsls (although secondary 
spread of radiation and some chetnicals may occur, for 
example, via eontamioated clothing). In addition, there 
is the potential for short- or long-term immunity from 
some infectious micToergatusens. Given these eoiqplex- 
ities and potential differences from ehanieel luk as- 
sessment, die question has arisen as to whether the 
conceptual framework developed for risk as- 

sessment is ^spcDpriate for tte assessment of risks of 
human disease following exposure to padiogcns. 

To address this concern, the Inteniational Life Sci- 
ences Institute (ILSl) Risk Science Institute (RSI) in co- 


Risk Assessment Working Group 

operation with the U.S. £PA Office of Water, convened 
a working group to develop a conceptual framework to 
assess the risks of human disease associated with path- 
ogenic microorganisms. The working group was not 
asked to cridcaliy evaluate or develop specific analytical 
methods, but rather to take the opportunity U> broadly 
consider the entire process of risk assessment as applied 
to waioboroe and offier pathogens. The working group 
was asked to consider a number of issues including; (1) 
the dynamic and iterative nature of the risk assessment 
process; (2) die role of risk marugets, ri^ assessors, and 
stakeholders; and (3) the wide varied of potential sce- 
narios such as the risk of human disease associated with 
pathogens in drinking water, recreational water, or 
sludge, foods, devices, and other media. Discussions of 
these issues led to the development of a conceptual 
framework for psdiogen risk assessment which is de- 
scribed below. 


2. CONCEPTUAL FRAMEWORK 

Pathogen risk assessment is a process that evaluates 
the likelihood of adverse human bralih effects occurring 
following exposure to a pathogenic microorganism or to 
a medium in which pathogens occur. A conceptual 
framework for assessing the risks of human disease fol- 
lowing exposure to pathogens is shown in Fig. 1. The 
framework is eoncepmaliy similar to the National Re- 
search Council (NRC) paradigm for human health risk 
asscsmctiis.*** as well as the framework for ecological 
risk assessment developed by the U.S. EPa.'"’ The risk 
assessment process involves three phases; problem for- 
mulation, analysis (which includes chaiacteriation of 
exposure and human health effects), and risk character- 
ixation (Fig. I). The three phases of microbial risk as- 
sessment are described below. 


3. PROBLEM FORMULATION 

Pr^lem fonnulaboo is the hisi phase of the path- 
ogen risk assessmeoL It is a systematic planning step 
that ideoUfres the goals, breadth, and focus of the risk 
assessment, the regulatory and policy context of the as- 
sessment, and the major factors that will need to be ad- 
dressed for die assessment To be meaningful and 
effective, pathogen risk assessments must be scientifi- 
cally valid and relevant in both the regulatory and public 
health contexts. Altbougb risk assessment aixl risk man- 
agement are distinct processes, establishing dialogue be- 
tween risk assosors, risk managers, and potential 
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Framework for Pathogen Risk Assessment 


M3 


PATHOGEN RISK ASSESSMENT 



Pi{. 1 . Genenlized ihkmea>orfc for assessiag the fulu of hioiuo 
disease feUowing exposure lo paihogeoi. 


stakeholders during the problem formulation phase will 
ensure that both societal and scientific goals are met 

A risk assessment may be initialed for a variety of 
reasons. For eicample, a particular pathogen may be 
known to occur on food or in water (without a recorded 
outbreak of disease); thus, it may be necessary to assess 
the potential for human risk associated with exposure to 
the pathogen. Ahematively, a risk assessment may be 
initiated because of an outbreak where the specific path* 
ogeo or vehicle of InfectKK) (medium of eoocere) is un- 
known. Additronally, the risk assessment process may 
be initiated to determine critical points for control such 
as watershed protection toeasures, specific water treat- 
ment processes, or food handling activities. The risk as- 
sessments developed for each of there sicuanoos may be 
quite diffetent due to Ate available database, the regu- 
latory context for the assessment, and the socioeconomic 
drivers for the asseasment. Therefore, a critical compo- 
nent of the problem formulation phase is to detennioe 
the puipore of the risk assessment, and the unique ques- 
tions that the assessment is to address. 

Once the purpose of the risk assessment is defined, 
the problem fonnutatioo phase then proceeds to an initial 
charaerterbatiaD of exposure and health effects. A con- 
ceptual model is developed that describes the intcrac- 
bons of a particular pathogen or medium and a defined 


population and cjqMtsure scenario. The model also de- 
soibes the q>ectfic questions to be addFCSSed, the rele- 
vaiU information needed, the methods that will be used 
to analyze the data, and file assumptions inherent in the 
analysis. This coiic^)tua] nxtdcl provides direction for 
the analysis phase of the assessment 


4. ANALYSIS PHASE 

The analysis phase of the pathogen risk assessment 
consists of the tffhnifiit evahiaiion of data on the po- 
tential exposure and health effects, and is based on the 
conceptual model developed during problem formula- 
tion. This phase consists of two elements, characteriza- 
tion of exposure and chaiucterizatioD of human health 
effects (Fig. 2). Analyses of these two elements, while 
separate, must be inienctive to ensure that the results 
are compatible (illustnted conceptually by the doRed 
lines in Figs. I and 2). Both the chaiactcrization of ex- 
posure and the characterization of human health efliu:ts 
are influenced by the analytical methods and/or tools that 
are available. As information is analyzed wtifa available 
methods, the analysis in turn provides fuel for the de- 
velopment of more refined methods, which then leads To 
the refinement of the analysis. 

4.1. Characterization of Exposure 

Characterization of exposure involves an evaluation 
of the mteraclioD between the pathogen, the eoviiun- 
roent. and the human population. Three elements of anal- 
ysis may be involved: pathogen cbaiacterization, 
pathogen occiirreocc. and exposure analysis (Fig. 2). 
Characterizahen of exposure culmioaies in the devel- 
opment of an exposure profile that quantifies fire mag- 
nitude and paticm of human exposure for the scenarios 
developed during problem formulatioD and serves as in- 
put for the risk ebancterization. 

4./.I. Pathogen Characierizolion 

Pathogen chajacterization involves dcteimining the 
pTc^>erties of the pathogen that affect its abilhy to be 
transmitted to and cause disease in the host The ability 
of a pathogen to cause disease is influenced by many 
factors. Some of these factois lelaie to the intrinsic prop- 
enies of the pathogen such as phenotypic and genetic 
characteristics that influence virulence and pathogenic- 
ity, and best specificity. Others relate to the ability of 
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Fig. 1. Aiwtysii ptuM of (be risk saestmeni fruneiMek foe pubogens. 


the pathogen to survive and multiply in the envirooment 
based in part on its resistance to eavuonmencal control 
mcasum. Environmental controls, in tum. may alter vir- 
ulence and pathogenicity. Finally, detennination of the 
paiticuiar tnuismission pathways may be in^ortaot in 
the determinatioQ of route of infection or portal of entry, 
as well as the potential for seooodary spread. Ihe spe- 
cific characteristics that are evaluated will depend on die 
scenario that is delineated during problem formulahon 


4.1.2. PaAogen Occurrence 

Padwgen o cc oir to cc involves cbancterizmg the 
occuireoce, distribudon. and physical state of the patti- 
ogenic microoigaoista. As part of pathogen occuneoce. 
it may be necessary to delenniiK the conccotndoo of 
the pathogen in die enviromDental media of interest and 
potential sources of the padngen. Such estimates may 


be infiuenccd by tbc i^ysical state of the pathogen in 
the envirooment For example, aggregabon or panicle 
association can provide piotectioD from environmentaJ 
control measures and resoJl m a higher exposure than 
indi c at ed by analytical results; therefore, a thorough un- 
derstanding of the niche of a pathogenic microorganism 
will be important Also relevant to a determination of 
pathogen occucrcDce is infonnadoo on the ability of the 
pathogen to survive, persist, and multiply as well as con- 
sidendoo of seasonal differences in occurrence or other 
tempo^i disiribodoQs. The outcome of the pathogen oc- 
curreoce step is an evaluation of all relevant facton per- 
uining to the occurrence and distribution of the 
pathogen. 

4.t.3. Exposure Analysis 

Exposure analysis involves characterizing tbc 
source and temporal nature of human exposure. Many 
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nay be included in the amlyiis. Wbefc pee* 
riblc, the vehicle, such as ^inkias water, sludge, food, 
elc^ is id e nti he d as well at foe awociaied unit of ex- 
posure (c.g^ number of gUsset of water consumedX The 
site and demognphict of foe potentially rapoecd pop- 
ttlatiaa foouM be detenninetL Coosidoatiefi of foe tem- 
poral natm cr d n iition of ejtp osM o . route of exposure, 
and trananisaoo potential may abo be «» For 

example, a sni^ oral ejqp os u r e to cettein pefoogcnr 
wifo h^ tnnaniesion potential nay have subetantiaUy 
diflcrcnl cemoqoenees than nmltiple eayosutet to path- 
ogens wifo low tnnsnusiflD petentiaL Of course, the 
route 4>f e xpu a u ra mrd transmusian potential win in turn 
be infh ieo ce d by foe be ha vioral characteristics of foe po- 
tentially expo se d pcpulatioiL 


4.1.4. fipomre Frefiir 

The exposure profile provides a qualitative andfor 
quantitative de atr ip ti oc of ^ magnitude, frequency, aid 
pectems of e ap os we for foe scenarios d^kped during 
proldon fomiolaticn. The profile draws on mforiDaticn 
o b t arniid from foe patbogco foaraetenzarMti, pafoogen 
cc cm r eoc e, and exposun analyaia ffoascs. A critkal 
componwit of foe. exposure profile is aa of 

the ass um p ti ons and uneertaintiea foot are nude during 
foe analysis. In many as s csH n eai . fota may not be 
available for oU aspects of the analysis aird/or tiie data 
may be qor s t io oa b k quality. C onsoqu c otly, a number of 
assuuiptiuos may be made, each wifo var)tiag degrees of 
uncertainly. These assumptmos should be based on sc»- 
coiifte ju<%in em , and deserfoed in foe a^iosure profile 
for eonsidwati on in risk diaraeternttien. Tlw onccr- 
amry analyais identifies, md to foe cactem passible, 
gunmiftri foe uacenainiy asaociaaed wifo eedi dnnciK 
of foe ny es u i x n w c ssn i tn t. as described by Firfoel"* 
and tite This may mclndB quanrifir atiun of nn- 

ee t t ainrira arioriaacd wHb errors iaa r ed uee d as a lesaii 
nf study ihaim ernm as s o ciate d wifo esti ma tes of foe 
eeneeaiMieo of foe pefoegeine nnerDorganism, or ennrs 
aai o cia ted wifo cstiaaitas of huaaan ingrrrinn volumes. 
The uocewa in ty artelysis is described to foe caqwsurc 
profile, p rovid ing Vrigh* iaao foe streagllis and weak- 
nesses of foe a isriwnnit for cmisid etitioo in risk chw- 


4.2. Chnmclaffaatien of Human Bcnlfo EIUkIs 

Characterixation of horaan bcnlfo efbets involves 
foe inicnetive analysis ^ three critkal cempanents' host 


SOS 

characterization, cvalualieo of human bedfo oflccts, and 
quantification of foe dooc-response r ehti coshi p (Kg. 2). 
This phase cufanmates in file developmcni of a host-path- 
ogen profile that prorvidcs qualiiBiive and/or quantitative 
de scrip tions of foie oaiurc of foe Utorss . and quantitative 
cespoose analyses for foe scen arios developed fov- 
pfoMco femniltaiao. said serves as inpui for risk 
ehamctcrizntieaL 


4.2.1. Host Charoeuntatim* 

Host chanctcrization involv es aa evahwiiao of the 
ehancttfistics of foe potentially expo se d buman popo- 
Imaen lltat nay biflnence soace p ti b ility to a paitkular 
pathogen. It k to dial host factors 

may be mote ii^artaat in detennining foe severiqr or 
omcoine of an infeciien foan in detannintog the lilceli- 
tiood of infection. gmupa may d e v el op severe 

symptomatic Mlac— wfadc low-risk groups develop 
asytBptematk infections or mild iPnriss, There are many 
factors that can iwU soscgnibility and seve ri ty, al- 
foough not all wiU be important for aO pafoogens. Age 
k an inqiartant consideration smer the risk of u 

often greteer for foe ycamg and foe old. Susceptibility 
may be influenced by foe status of fiia MMumg system, 
and therefore of sitaiks, co ncu rreot 

or recent infcctioos. and use of m c d k a ti ona mqr be im- 
portanL Other feciets that mqr toflaence suscq»tibiUty 
include genetic prcdii^ositien, pre^an^, and nutri- 
tional status. Finally, foe analysis may consider whether 
and bow social andfor behavioral naks mfluence suseep- 
libiiity or sevcriiy. 

The outcome of host eharactarkatien k the identi- 
fication of factors that tofincncc susceptibility and se- 
verity. and foe idcntificatku of susceptible 
subpeputerkna. Both of these arc important for foe as- 
sessment of bcakh eflcctf . 


4.2.2. Hmlih Effocts 

The clinkal iltoess assoeiaied with foe pathogen or 
medrutn is characterized in foe bcahb effects phase. 
When postiMe, die rlnnmrinriim should consi^ foe 
whole spectrum of t manifestations mehading 
sy mprocn n tk aad asympiomoik tofeclions, dniation of 
clinkal fflartr, mortality, aid l eqo H a e . In most cases, 
foe srsarrmimt ot bealfo cifecta wiH rely on qad em io- 
logical and rlmkal toframatiiin; animal studi es will be 
of limited use to foe ascaanaait of hmnan iltoess doe to 
(be best specificity of most podiogeM. Several cpide- 
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mialogtcal may be etapl<tyc4 in Ac as- 

sessment of homaa illness, and each is associated wiA 
ceitain strengths and Umit^ioDS. For example, data may 
be available from a clinical or population expeiunenUl 
^kteniolog^c ^rdy, such as a controlled ciuicaJ Anly 
to detennine dose or an ir^rventiaa snidy to 

compare effixls of improved walea- treatmeiu: or quality. 
In these studies, it is possible to eMitiol for the health 
and immune of ImiinAia^. as well as Ae dose, 
route, and time of exp^me. However, difficulties can 
be CDcountered in the extrapolation of these data to a 
oatutal setting due to uncertainties associated with small 
sample size, Ae degree hi which the response tire 
popolatioo studied k {mdictrve of the potemial response 
of the population at risk, and the similarity heeweeo (be 
laboratory strain of the pathogen and smios in the cn- 
viroometu. 

hi other ea^s, da^s tni^ be avsit^e only from 
outbreaks. These cases provide the opportunity to abtain 
data in a natural setting, and have many strengths in- 
cluding the abiliiy tii stisceprible subpopulations, 

seasonality of tfie patiagen, and secondary transmission. 
However. Aey are limited by difficulties in recognizing 
an ouAreak, recognitioo of the full spectrum of the ill- 
ness, and lack of knowledge concenung exposure. Re- 
gardl^ of ^udy type, the strengths and lunnatims of 
the studies should be considered in the assessment, in- 
cluding evaioations of the statistical power of Ac study 
and the impropriate coutrol of systematic bias, especially 
coafouzidhig and misclassificatioiL 

CoQsidemtoa of the severity of the illness associ- 
ated wiA a particular pathogen may be important and 
may be expressed in a variety of ways. Some pathogens 
may be associated vriA a high degree of rrwrtalhy and 
Aercfore severity may be expressed as monality rate. 
Other pathogens may be associated wiA gastrointestinal 
distress and severity may be expressed as the pn^rortion 
of illnesses. In additioo, the potential for long-term ill- 
ness may exist, m which case severity may be expressed 
in terms of the cost to society such as Ac proportion of 
workdays lost or cost of treatment When severity is 
hi^lighted as a considoaiion during problean fotmuia- 
tiim, it is importuu Aai the assessnrntt include a defi- 
nition of Ac severity scale aitd how it is measured. 

For pathogens that cause loog-tenn chronic illness, 
it may be desirable to include an assessment of the qual- 
ity of hiiman life during Ae illness. QualiQ' of life may 
be expressed m a variety of ways depending od the na- 
ture of the illness. For some paAogeos, human life ex- 
pectancy may decrease, chreoic debilitation may occur, 
or quality of life may be aHected ^ episodic bmXs of 
disease. When included m an assessmenc, (he definition 
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ai quality of life Aoold be stated 33 well as Ac asso- 
ciate assumptions and uncertainties. 

4.Z3. Dose-Response Artaiysis 

This analysis evaluates Ac relatioash^ between 
dose, iafectlvity, and the manifestation of clinical illness 
(tesponse). This nsiatioQri# is coc^kx, and m many 
cases a cMDplett rwdmtandtng wfil hoc be po^Us. In 
most cases. anl»rml modcls will be of limited use due to 
Ac host specificity of most paAogciis. and Aeiefbre, 
dose-re^xmse aoafyses wiU geoa^y be based on epi- 
demiological aitd clhucri data. The analyst will be 
affected by the quality and quantity of data available for 
Ac assessment of human healA effects, and at least m 
some cases, knowledge of the actual dose may be lim- 
ited. For exanqile, fawnan mitbieak studies may {uovide 
only erode, indinct measures for dose-H%sponse assess- 
meoi such as number of glasses of water consumed. 
Similar rcstninU exisi for population experimental, co- 
hon. and case<oiuro] studies. A sicustioos wAere the 
actual dose of m i cfooi ga nisms mgested is known, such 
as m human feedmg studies, there may be uDcerUintics 
associated wiA Ae use of laboretoty strains of Ae par- 
ticular patbe^en as well as wiA how predkdve the re- 
sponse of a very select test popaktioa is of Ac 
populatioD at risk. A second difficulty that may be eo- 
conntered in a dose-tesponsc analysis is the availability 
of data regarding infection. In many cases, infectiviry 
data will not be available, arul Aerefote Ae analysis may 
describe the relationship between dose and clinical ill- 
ness rather than dose, infcctivity. and clinical illness. 

4.2.4. Host-Rathogen Profile 

Uriog infonnntitm obtained from Ae host chanac- 
terization, Ae assessment of human bealA elTecu, and 
the dose-response analysis, Ae host-pathogen profile 
provides a qualitative aod/cM’ quantitative description of 
the nature and potential magnitude of advise human 
healA effects for Ae scenarios developed during |at>b- 
lem formulation. A critical compooent of Ae host-paA- 
ogen profile is an assessment of the assumptions and 
uncertainties Aai ate made dunog the analysis. In many 
asseasmcKs. relevant data may not be avaUaUe far all 
aspects of the analysis and data may be of questionable 
(^lality. Consequently, a number of assumptions may be 
made based on scientific judgroent and Aese should be 
described A Ae bost^»Aogea ^fife. The usociated 
uncertainties should be described, and quantified vAere 
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possibie.*'^'’’ Tlic unceitamty o&tly^ is scluded in the 
profile aond serves as input for risk chsncterization. 

s. bisk characterization 

Risk chancferizarion is the final phase of ttie path- 
ogen risk assessment and results from combimog die in* 
fonoKion firom die exposyre |Mrofiie »id hcMSt-padt^eji 
profile. During this phase, the likelihood of adverse hu- 
man beaJdt ejects ocevurir^ as a result of a defined ex- 
posure scenario to a microbial contaminant or tnediuia 
is estimated. Risk cbaractoizatioa consists of two majof 
^<^s: risk eshJDatkai and risk descr^noiL tiiik estima- 
tion describes (he types and magnitude of efTects antic- 
ipated from ejqKMine to the microbe or medium. All 
assumprions that were made duoogfaeut the risk assess- 
ment should be clearly identified, and their impact on 
the assessment desoibed. Ihc enceitainties associated 
with problern foirnulaijon, analysis, and risk chancoeri- 
zation should be identified and quantified where posst- 
bic. The confidt^Kc in the risk esunstes should be 
expressed in the risk description and should include con- 
sidtnntion of the sufficiency and quality of the data, and 
evidence ef causality. Finally, the risk characterization 
should include a discussion of whether the assessment 
adequately a^resKS the questions delineated during 
problem fbmiulatioa. 


6, FUTURE DIRECTIONS 

The working group develc^wd a concepouJ frame- 
work for assessing tbe risks of human disease following 
exposuic to patbogeoic microcvganisins in water, on 
food, or associated with other media. The fiomework » 
conceptually similar lo tbe frantework developed for 
chemical risk nsscasxaeatsf*' and ecological risk asscss- 
tnents.^'” 'The inclusioa of a problem fonnulation phase 
is similar to tbe fiimework for ecolo^cal risk assess- 
ment. and acknowledges the need for a dialogue between 
the risk managa, risk assessor, and sukdboldera to util- 
ine feso«an» to produce scientifically sound risk assess- 
ments that arc relevant to maasgeaieiit decisions and 
puUic cmicenu. This fmmeworit emphasizes tbe dy- 
namic and itetafive natuK of die risk assessment proces;;. 
and allows wide latitude for planning and cenduedag 
risk assessnents m diverse sihmtkms. 

Future efifbru need to be directed toward tbe ea- 
a m ina d on of methods for esttmatnig risk, and ways to 
impro^ the estimates. For exao^e. recent risk assess- 
ments of pathogens in drmkmg water have been based 


«i a series of pr^alnlity fimirnwis.**'*' The fct step in 
these analyses is the defioition of die pnfoability of in- 
feetkna following ingestion of a pathogen throi^h ap- 
pliokbem of dhe fc«ea-Poi»on or «^her models. The 
second step is to ascertain the relationship between In- 
fection and the pr^TKSsioi) to clinical disease. This re- 
iationship is described as a coacfitiooal probability that 
once having been infected, a pailiculir individual con- 
tjvrts a (fisease. An assuo^itkm inluseiu m dtis sectmd 
step is that the chance of co nt racti n g disease (once in- 
fected) is independent of tlw; ingested dose. Further uo- 
derstanding of foe relationsh^ between iofoction and 
subsequent illness is needed to evaluate the impact of 
this assumption. In additam, iteic is a need to develop 
methods to incofponite tbe impact of critical suscepti- 
bility factoR such as age and immune status, which are 
cuiTcotly not accounied for. Oirrenc risk estimates ate 
also based on the assumption that the probability of in- 
fection or illness resultir^ from one exposure is inde- 
pendent of previous exposures. This assumption ignores 
the posiibility of temporary or permanent imiounity. and 
methofo for incorporating such informsHoa wmld 
greatly improve risk esiirnates. In addition, methods for 
incorporating mfontutton on secondary transmission are 
needed. Finally, there is a need to develop methods to 
accouDt for the heterogeneous distributions of microor- 
ganisms and tbe poteonai changes in cwicentratioo of 
nucroorganisms in the environment as a function of 
growth and death. 
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THE SAFETY OF FOOD IMPORTS: FROM THE FARM 
TO THE TABLE - A CASE STUDY OF TAINTED IMPORTED FRUIT 

DR. STEPHEN M. OSTROFF 
National Center for Infectious Diseases 
Centers for Disease Control and Prevention (CDC) 


Q1 . How many disease outbreaks have been caused by produce grown in the United States? 
What was the cause of the contamination of these products? 

Al. It is difficult to provide a precise answer. As was highlighted in the oral and written 
testimonies, outbreaks of foodbome disease are often inadequately identified, 
investigated, and reported, so the existing database is difficult to interpret in quantitative 
terms and is likely to underestimate the scope of the problem. Produce carries the special 
burden of a generally short shelf-life, rapidly changing geographic origin, and 
packaging/retail practices that commonly leave the final user/consumer unaware of its 
origins. Given these limitations, existing surveillance data suggest that produce is less 
often a source of foodbome disease than are foods of arrimal origin. Within the set of 
outbreaks associated with produce, both domestically produced and imported foods have 
been implicated. 

Produce can be contaminated with disease-causing microorganisms at all points of the 
continuum from farm to table. Outbreaks of produce-associated illnesses have been 
linked, at least tentatively, to contamination during growing by use of unsafe agricultural 
water or animal manures (e.g., on a small farm in New England that was the source of a 
small cluster of £. coli 0157:H7 infections), during harvest and processing by use of 
unsafe processing water and inadequate worker hygiene (e.g., at a field lettuce processing 
facility in California that was the source of lettuce implicated in an outbreak of E. coli 
0157:H7 infections affecting Illinois and Connecticut in 1996), during retail sale by 
unsound food handling practices (the retail practice of “freshening” lettuces heads by 
dunking them in a common water bath was suspected to be the mechanism of 
contamination of lettuces in an outbreak of lettuce associated E. coli 0157:H7 infections 
in Montana in 1996. After two multistate outbreaks of salmonellosis were traced to 
tomatoes from the same producer in South Carolina, the tomato washing apparatus was 
re-engineered to include on-line chlorination, to reduce the likelihod of product 
contamination from processing water), and during preparation by unsound food handling 
practices (e.g., a recent outbreak of 4,000 enterotoxigenic E. coli infections in Illinois 
was related to a variety of fresh salads, that were prepared in a catering kitchen that had 
no handwashing facilities). 
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Q2. When other nations suspect problems with U.S. products, do you work with their 
investigators to correct the problem? Have other nations banned the import of U.S. 
products on the grounds that they may be contaminated? Do you consider these bans to 
be legitimate, or are they simply retaliation for U.S. import bans? 

A2. CDC often collaborates with its colleagues in Ministries of Health in foreign countries 
when they are investigating outbreaks of foodbome illness, whatever the origin of the 
food, to limit the impact of foodbome disease on Americans traveling overseas and to 
stop domestic commerce of potentially hazardous foods. Recent examples include 
Cycloporiasis linked to raspb^es in Canada, a botulism outbreak in Argentina, and an 
oud>rrak of £. coli 0157:H7 infections in Japan thought to be associated with radish 
sprouts. Questions relating to the use by foreign governments of foodbome hazards in 
foods exported fiom the United States ^ould be directed to USDA or the Office of 
Trade. 
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SUPPLEMENTAL QUESTIONS FOR THE RECORD 
SUBMITTED BY SENATOR MAX CLELAND (D-GA) 

Hearings Before The 

U.S. SENATE PERMANENT SUBCOMMITTEE ON INVESTIGATIONS 
July 9. 1998 

THE SAFETY OF FOOD IMPORTS: FROM THE FARM 
TO THE TABLE - A CASE STUDY OF TAINTED IMPORTED FRUIT 


DR. JEFFREY A. FORAN 
Executive Director, Risk Science Institute 
International Life Science Institute GLSI) 

★ ★ ★ 

1 . In your testimony, you discussed risk management. What do you think is an acceptable 
level of risk? Can all risk of contamination be eliminated? 

2. In quantitative risk assessment, is the source of the product (domestic or foreign, 
Europe or Central America) a reasonable factor to consider? Would a risk assessment 
that included such a factor be in accordance with international trade agreements? 
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SUPPLEMENTAL QUESTIONS FOR THE RECORD 
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Hearings Before The 

U.S. SENATE PERMANENT SUBCOMMITTEE ON INVESTIGATIONS 
July 9. 1998 

THE SAFETY OF FOOD IMPORTS: FROM THE FARM 
TO THE TABLE — A CASE STUDY OF TAINTED IMPORTED FRUIT 

DR. JEFFERY A. FORAN 
Executive EMrector, ILSI Risk Science Institute 


1 . There is no single acceptable level of risk for pathogens, chemicals, or other hazards to human 
health. Acceptable risk is a societal determination, which may or may not be influenced by 
perce]:rtions of risk (which can be influenced by the nature of the risk, e.g., whether it is 
voluntary or involuntary), cost/benefit considerations, the level of risk aversion in the exposed 
population, whether susceptible sub>populations are of concern, and other considerations. In 
many cases, all risks associated with contamination cannot be eliminated. In the case of 
Cyclospora, a fiill, permanent ban on the import of potentially contaminated fhiit may eliminate 
a particular source. However, there are likely to be other sources of Cyclospora and other 
pathogens; thus, exposed human populations will continue to face health risks associated with 
exposure to food* and water-borne pathogens. In these cases, quantitative risk assessments will 
provide estimates of the nature and level of health risks in exposed populations. 


2. The source of a product may provide insight into whether and how much a particular food 
may be contaminated. However, source information will typically provide qualitative 
information on contamination. Monitoring is required to characterize quantitatively the level of 
contamination as well as the types of pathogens that occur on foods. Such quantitative 
information will be most useful for risk assessments for food-borne pathogens. 

I do not possess the appropriate expertise to determine whether risks assessments that include 
consideration of the source of the product are in accordance with international trade agreements. 


1 126 Sixteenth St.. N. W.. Washington, D.C 20036-4804 • Phone: (202) 659-3306 • Fax: (202) 659-3617 • E-mail; rsi@dc.ilsi.ofg 
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Healings Before The 

U.S. SENATE PERMANENT SUBCOMMITTEE ON INVESTIGATIONS 
July 9. 1998 

THE SAFETY OF FOOD IMPORTS: FROM THE FARM 
TO THE TABLE - A CASE STUDY OF TAINTED IMPORTED FRUIT 


DR. STEPHANIE A. SMITH 
Investigator 

Permanent Subcommittee on Investigations 

★ ★ ★ 

1. You stated that under GATT, the U.S. can only impose standards on growers in other 
countries if we also enforce the same standards domestically. I am concerned that in 
order to prevent disease in imported products, we will create bureaucratic hassles for U. S. 
farmers who ate already producing safe food and make it more difficult for them to 
compete globally. For example, the Guatemalans have agreed to a strict policy regarding 
the water used for irrigation. Would U.S. farmers be able to meet that standard? What 
sort of documentation or testing would be required of the farmer? 

ANSWER : Let me clarily my comment regarding the GATT rules and domestic 
standards. As I understand it. Article HI of the GATT requires that imported products 
be treated no less &vorably than domestically produced goods with respect to any 
laws or requirements. However, the current GATT rules contain an exception (Article 
XX:b) that permits counuies to take measures “necessary to protect human, animal 
or plant life or health,” as long as these do not unjustifiably discriminate between 
countries where the same conditions prevail or are not a disguised restriction to trade. 
Therefore, where necessary to protect human, animal or plant hetdth, governments 
may impose more stringent requirements on imported products than they require of 
domestic goods. The caveat of this exception is spelled out under the Sanitary and 
Phytosanitary (SPS) Agreement which states that countries will be permitted to 
impose only those requirements which are needed to protect health aid which ate 
based on scientific principles. In addition, it requires that the procedures and 
decisions used by a country in assessing the risk to food safety or animal or plant 
health must be made available upon request by other countries. 

Now to answer your question regarding domestic standards, until the FDA began 
developing voluntary guidance for the produce industry last fall, no guidance I am 
aware of was available to produce growers on an industry-wide basis. Since then, at 
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least two industry groups have developed and issued guidance documents. The 
FDA’s draft document, entitled “Guide to Minimize Microbial Food Safety Hazards 
for Fresh Fruits and Vegetables,” was released for comment this past April. None of 
these documents discuss the use of microbiological filters for water. Therefore, 
considering the expense of this type of filter, which Guatemala now requires be used 
on its own berry farms, I suspect very few U.S. growers, if any, use microbiological 
filters. 


2. To be enforceable under GATT, would the production standards for growers be product 
specific, or would they apply to all crops? For example, would the standards for peaches 
be different from the standards for apples? Would the standards for tree Suits be 
different from the standards for raspberries? 

ANSWER : The type and specificity of standards is not spelled out in the general 
GATT agreement. However, the United Nations’ Joint FAO/WHO Codex 
Alimentarius Cottunission is in the process of developing a set of international 
standards which may be adopted as domestic standards by individual countries who 
want to have standards in place and have not developed their own. Some of these 
standards are product- or commodity-specific, others are more general guidelines or 
codes of practice. 


3. What happened to the farms that were not able to meet the standards for export of fresh 
berries? Do they continue to export frozen berries, or do they now grow other crops? Do 
you know what alternative crops the farmers might consider? Might these other crops be 
safe for export? 

ANSWER : In the case of Guatemala, many of the farms not able to meet the revised 
Guatemalan standards for producing fiesh berries for export have gone out of 
business. Others only export frozen berries. Still others have switched to other crops, 
such as lettuce, to be sold locally. Most of the alternative crops do not command the 
premium price that fiesh raspberries do and the cost of shipping food abroad makes 
exporting less attractive. 

Regarding the safety of other crops exported from Guatemala, until the source and 
mode of contamination of the fiesh raspberries is identified, it is difficult to say with 
any certainty which other crc^ may also be at risk. However, as Dr. Herwaldt 
described earlier, the unique morphology of a raspberry makes the survival of an 
organism like CycUapora more feasible. 
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The Fresh Produce Association of the Americas (Association), which represents the 
interests of American companies involved in two-way agricultura] trade between the 
United States and Mexico, commends the chairman of the subcommittee, Senator Collins, 
for clearly stating at the start of the hearings on the safety of imported foods that she does 
not intend to indict any country or to single out Guatemala. There have been too many 
innuendoes and unfounded allegations against imported foods. All efforts, therefore, to 
obtain &ir and accurate information are appreciated. The July 9 hearing did much to 
establish a record of facts about cyclospora. The subcommittee is to be commended. 

The Association, nevertheless, remains sensitive to inquiries on the safety of imported 
foods because there is a natural tendency to speak in generalities and not differentiate 
between processed and fresh foods. There also has been a tendency not to recognize the 
reliability and track record of established importers. Plainly put, not all imports are alike, 
and neither are importers. It is both unfair to Intimate businesses and unenlightening to 
the public to discuss the safety of imported foods without drawing distinctions and 
differentiating various types, sources, and shipp^/handlers. For example, forgery and 
fi^d are far easier with smaller quantities of certain types of food imports than with 
truckloads of fresh produce. Discussions of im{K>rted foods, therefore, should be specific 
rather than general to avoid maligning innocent businesses, persons, and countries. 

There have been too many instances of unfair, unjustified, baseless, and vindictive 
allegations of contamination and of food borne illnesses directed against fruits and 
veget^les. In reality, fiuits and vegetables are not the usual cause of outbreaks. 
Unfortunately, the limited number of exceptional incidents have been used to create fear 
and distrust in the public mind in magnitude that is completely out of proportion to reality. 
Sen. Collins was absolutely correct when she said consumers should not stop eating 
imported fruits and v^etables. 

We also wish to commend Sen. Cochran for his comment that Congress should keep in 
mind the possibility of retaliation against American agricultural exports if Congress were 
to create legislation based on politics rather than on science. While our booming economy 
allows American consumers to buy increasing amounts of exotic or high-quality food from 
all over the world, American farmen are also heavily involved in exporting. World 
agricultural trade is important to American farmers, and Congress must be careful that all 
rules, regulations, standards, and restrictions apply equally and fairly to domestic produce 
as well as to imports. Otherwise, American farmers will find trade barriers created in 
retaliation against American agricultural exports. 

We question the assertion by Sen. Cochran that America faces some serious problems 
from imported foods. Cyclospora outbreaks were exceptional and, therefore, were 
newsworthy. Viewed in perspective, imported foods are no more likely to be 
contaminated than domestic produce. Today's "global village* may hasten our exposure to 
uncommon diseases against which we may not yet have developed immunity, but we must 
also remember that we are no more immune to common salmonella than we are to 
something we have never heard of before. The solution is not to isolate ourselves in the 
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world from quality fresh produce but to become more aware of what we can do personally 
and as a society to minimize microbial contaminants as a general matter. 

Sen. Ueberman ^K>ke about the low level of inspections of imported foods and about 
improving the level of protection for imported foods. The Senator used as example the 
cursory inspection of baiuuias as an indication of the lack of protection. We would like the 
Senator to note that as an import commodity bananas are hardly ever mentioned as 
problems. Bananas can become contaminated by careless handling during food preparation 
but because bananas are peeled before consumption, th^ are sddom or ever considered a 
problem fruit. It also is impoitant to keep in mind that the FDA's resources are best spent 
inspecting foods that are likely to be contaminated than those that have no record of 
contamination. 

The Senator also should note that the "rate of inspection of imported foods" applies to all 
types of foods entering through all ports of entry. Fresh produce entering this country 
throu^ established diannds, e.g. Nogales, Arizona; Otay Mesa, California, etc. are 
sampled and tested on a regular basis by FDA. In addition, the importers are est^lished 
and known. The best assurance of clean food, therefore, is the combination of established 
farmer and shippa* vnth a records of good perf<»mance that goes back for yeara. Such 
people have earned their reputations and are nuM'e likely to be able to maintain quality, 
purity, and v^olesomoiess of the foods they import than those who may not have a track 
reco^ or are sporadically involved in trade. 

Dr. Stephanie Smith also noted that only two percent of imported foods are inspected. She 
also should explsun that that inspection rate is for all types of foods, including canned, 
dried, smoked, pickled and otherwise processed foods as well as for pasta, cheese, etc. 
and fresh fruits and vegetables. There are as many chances for contamination of canned, 
dried, and processed foods as there are for fresh produce. Pasta can contain rodent feces, 
dried or canned fruit can contain pesticide residues, and processed foods can contain 
heavy metal residues as well as insect parts and other foreign matter. When the wide 
range of possible contaminants and sources are considered, the inspection rate could be 
viewed as inadequate, but certainly not for fresh produce. 

If there is a general concern about the safety of imported foods, in contrast to a specific 
concan about fresh produce, the hearing should include a much broader discussion of 
contaminants and ^ould include a wider range of witnesses and experts to discuss all 
types of imported foods, not just fresh produce. 

It is most important and necessary to note that there is no quick way to test for microbial 
contamination at this time. Dr. Smith and others noted that, for example, tests for 
cyciospora are inadequate. Even tests for pesticide residues take time and since fresh 
produce are obviously perish^le, tests must be done quickly. FDA, therefore, cannot be 
faulted for not conducting "more thorough tests.” At the present level of technology, 

FDA and USDA can only perform visual inspections on site, and FDA can do tests for 
pesticide residues at laboratories. It is unfair to FDA and USDA to criticize them for not 
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having a more thorough inspection system. At today's level of technology, FDA and 
USDA can look at each box of imponed produce and still not detect certain contaminants, 
e.g. cydospora. For that mattrar, FDA and USDA could inspect each and every box of 
domotic produce and still not detect salmonella by visual inspection. They also will not be 
able to detect cyclospore. 

In his conunents. Sen. Durbin made the remark that produce samples taken by FDA in 
Nogales, Arizona are sem to a FDA laboratory and that the test results are not available 
for two days. He also asserted that the in^rected produce are sent on to their destinations 
while the HJA tests are bring conducted. His information is not consistent with oirrent 
practices in Nogales among Association members. 

In fict, FDA tww has test results back in Nogales, Arizona in 24 hours virtually all the 
time. Furthermore, the sampled shipment is segregated and kept in Nogales until the test 
results come back. No responsible importer in Nogales will ship produce that has been 
sampled for pesticide residue testing. Association members have devised effective recall 
methods but are stiB trilling to hold the produce for one day until the test results become 
available.. Virtually ail Association members can trace their shipments to their customers 
and recall them if necessary. 

The Association commends Dr. leHrey Foran for noting that there is a critical "data gap.* 
The scienlific and regulatory communities simply do not know enough about certain types 
of trniTtfoial contaminants to make final decisions about controls and prevention at this 
time. He also noted that more information is needed on the 'level of risk reduction* 
because total elimination of pathogeru would be impossible. It would be necessary, 
therefore, to be able to predict risk. With the level knowledge now available, however, 
that is not possible. Incidentally, COCs Dr. Stephen Ostroff said cyclospore had been 
detected in Papua, New Guinea in 1970. Nearly 30 years later, we still lack much 
information, including why only raspberries from Guatemala seem to be afiected. 

Or. Foran is also correct in staling that there is a big difference between cost analysis and 
risk assessment. While we agree with Sen. Durbin that we should err on the side of safety 
and should not place dollar values on good health, we believe that we do need quantitative 
risk assessment to avoid using guess work in place of science. 

Sen. Durbin crdled for passage of his bill S. 146S to create a single, consolidaterl, 
Hidependent ^ncy for food safety. While the concept is attractive, we believe the effort 
would be somewhat similar to rearranging deck chairs on the Titanic Food safety is better 
assured by leavii^ experts to do their work in their own agencies and concurrently 
increasiitg the level of coordination and collaboration among them. Putting all the food 
safely fimctions in one agency would seem to create a greater risk of non performance, 
especially if the agency gets caught in a battle among scienlists. In contrast, by having 
several agencies involved, food safety efforts can continue even if one agency is slowed 
down 1^ scientific debate, court challenges, or l^slative oversight. We bdieve that a 
small coordinating agency might be appropriate for food safety, but we tend to believe 
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that one powerful, all encompassing agency might create more problems than solve them. 

The (piestion of equivaleiK^ must be addressed. Too many Senators still seem to believe 
that a food safety system similar to the autlKMity held by USDA for meat and poultry can 
be created and applied to fruits and vegetables. To prevent legislative efforts from going 
in the wrong direction and to stop creating fidse hopes, the Subcommittee ^uld take up 
and discuss the issue of equivalertcy in detail, as well as the issue of international trade and 
nrntual obligations under the WTO. Without a clear understanding that there is no 
domestic standard to which imports can be held, the false hopes of equivalency will 
continue and tend to waste the time and energy of the subcommittee. 
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During the spring of 1996, 1 attended a buffet luncheon at which a variety of fruit (and 
other foods) was served. Approximately ten days after the luncheon, I developed acute 
gastroenteritis and diarrhea. Several other individuals who participated in the luncheon 
developed similar symptoms, which also included nausea, fatigue, loss of appetite, and weight 
loss. Upon the discovery of the similarity of symptoms and suspecting a similar disease 
etiology, we contacted the Washington, D.C. Public Health Commission and subsequently, the 
Centers tor Disease Control and Prevention (CDC) to investigate the potential for food-related 
causes of these symptoms. 

During the investigation of the nature of these symptoms, I visited my physician to 
determine what might be causing my illness. My physician did not, at the time, suspect a food- 
borne illness; rather, he suggested that my fatigue and weight loss might be due to stress and a 
very hectic schedule. No medication was prescribed during my first visit. After this visit, we 
began to learn, through the news media, of a food-borne pathogen, Cyclospora, which elicited 
symptoms in exposed individuals that were identical to my own (and others who participated in 
the luncheon). I recontacted my physician upon learning of the symptoms caused by Cyclospora 
infection and the appropriate treatment (antibiotics) for this infectious disease. The CDC 
subsequently confirmed the outbreak of Cyclosporiasis in individuals who attended the luncheon. 
I then received medication and was relatively free of symptoms within 14 days. Subsequently, 
we learned from the CDC investigation that Cyclospora most likely occurred on the raspberries 
that were served during the luncheon, and that these raspberries were most likely imported to the 
U.S. 


For several years, the ILSI Risk Science Institute has been developing a method to assess 
the human health risks associated with exposure to food- and water-borne pathogens. The 
disease outbreak in individuals who attended the luncheon has provided a valuable (although 
uncomfortable) personal lesson of the value of RSI's work. In 1 996, RSI published an article 
entitled A Conceptual Framework to Assess the Risks of Human Disease Following Exposure to 
Pathogens (Journal of Risk Analysis. Vol. 16, No. 6, pgs 841-848). This framework, which was 
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developed by a group of 30 scientists convened by the ILSI Risk Science Institute, highlights the 
infonnation that must be gathered to fully understand the health risks posed by exposure to food- 
or water-borne pathogens. Critical to such an assessment is information on the nature of the 
pathogen itself (e.g., where it occurs, its life-cycle, its ability to cause disease), the nature of 
exposure to the j^thogen (e.g., temporal and spatial factors), host susceptibility , the health effects 
caused by the pathogen, severity of disease in the host, the nature of the dose/infectivity/response 
relationship between the pathogen and the host, and an array of other factore. Unfortunately, 
much of this information is not available for many pathogens that infect humans and cause 
disease. 

For example, with reg^d to Cyclospora at the time of our outbreak, most physicians and 
public health experts did not fully understand the nature of the organism, its occurrence, its 
infectivity, and many other issues necessary to characteri 2 e the human health risks associated 
with exposure to the organism. Even after significant investigation, scientists have still not 
resolved several critical issues about Cyclospora, as well as many other pathogens, such as the 
nature of the dose/infectivity/resoonse relationship - a key issue in conducting quantitative risk 
assessment. Stated in a simpler fashion - we did not at the time of the outbreak, and still do not 
know, how many contaminated raspberries one must eat to become infected, or what 
concentration of Cyclospora oocysts must occur on a single raspberry to result in infection. 
Clearly, the state-of-the-scicnce ts poorly advanced, and likely incapable of supporting a 
comprehensive and conclusive risk assessment for Cyclospora. Similar uncertainties confront 
the risk assessment community with respect to many other food- and water-borne pathogens such 
as Cryptosporidium, E. coli, and Salmonella, 

Why is risk assessment for pathogens so important? Risk a^ssment is a process that 
facilitates the organization of information on health risks posed by exposure to pathogens. 
O^anization of information on health risks is necessary because of the complexity of such 
information and the likelihood that, without such an organizational process, critical pieces of 
information leading to an tmderstanding of health risks will be missed. Additionally, the use of 
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risk assessment methods to gather and ot^ani^ information on health risks facilitates the 
identification of knowledge and data gaps that must be ftlled to fully understand and characterize 
risks. Finally, and most important, a quantitative risk assessment can provide a probabilistic 
expression of health risks. This information is critical in assessing the efficacy of control 
technologies, in comparing the benefits of different control technologies, in the conduct of 
cost/benefit analyses, and in facilitating the development and selection of policy options to 
man^e health risks. Without a quantitative assessment of health risks, we are left with simple 
guesses as to which control technologies or policies are most appropriate to reduce health risks 
associated with exposure to food- and water-borne pathogens. 

Risk assessment is not a panacea. It wilt not prevent all human infection and disease. 
And, without reliable data, or used improperly, it can even provide misleading information. 
However, when used correctly and conducted with reliable data, risk assessment will provide and 
encour^e the development of information that will lead to informed decision making. It can 
also provide predictions of potential health risks, vtdiich can then be managed before disease 
occurs in human populations. At its best, it could even play a role in preventing the outbreak of 
Cyclosporiasis and other pathogen-related diseases. For this reason, adequate resources must be 
made available to conduct comprehensive risk assessments for food- and water-borne pathogens, 
and to address the many uncertainties and knowledge gaps that accompany the risk assessment 
process. 


I appreciate the attention of the Committee and will be pleased to answer questions that 
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GocmJ morning. I am Dr. Stephen M. Ostroff, Associate Director for Epidemiologic Science at 
the National Center for Infectious Disease, Colters fwr Disease Control and Prevention (CDC). 

I am accompanied by Dr. Barbara Herwaldt, also of the National Center for Infectious Diseases. 

I am pleased to be here this morning to discuss CDC’s programs to monitor, prevent, and control 
foodbome diseases in the United States. I will provide an overview of CDC’s foodbome disease 
surveillance systems and describe cyclosporiasis associated with imported raspberries as an 
example of our role in outbreak response. 

Although die United States has one of the safest fcK>d supplies in the world, the public health 
burden of foodbome diseases is still substantial. The Council for Agricultural Science and 
Technology has ^timated that as many as 9,000 deaths and 6.5 to 33 million illnesses in the 
United States each year are food-related. Foodbome disease costs the U.S. economy several 
billion dollars armually. A variety of pathogens and toxins have been described as causes of 
foodbome disease, and new ones continue to be identified. 


In 1997, in response to the growing concern about food safety, the President announced the 
National Food Safety Initiative. CDC's collaborative involvement with the Food and Drug 
Administration (FDA), the U.S. Department of Agriculture (USDA), and the Environmental 
Protection Agency in the ongoing expansion of this initiative responds to the new challenges by 
building a national cvly warning system for hazards in the food supply through enhanced 
capacity for surveillance and outbreak investigations at the State and federal levels. Specific 
activities of the Initiative include expanding the scope of FoodNel, CDC’s active foodbome 
disease surveillance systm, using it to define the true incidence of many diagnosed foodbome 

I 
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Safety and Inspection Service (FSIS) and provides a platform fiom which CDCs role in the 
National Food Safety Initiative, which was launched in 1997, can be instituted. 

Ideotificatiofi of Foodbor&e Diseases Probiei&s 

A person who becomes ill with a foodbome disease may be part of an outbreak or cluster {a 
group of patients who ail have the same illness after consuming the same food) or may have a 
sporadic illness (an illness that may be an isolated occurrence and not part of a recognized 
cluster). Usually, investigations of outbreaks can rapidly determine the source and nature of the 
illness and identify the t^ntrol measures needed to prevent additional cas^. However, sporadic 
illnesses are often not diagnosed or considered to be foodbome. Even if they are recognized as 
being foodbome, it is usually impossible, fm- single cases, to determine which food is the source 
of the infection. Because individual sporadic cases are far more common than outbreaks, they 
are a prime target for prevention efforts. 

Effective public health surveillance is key to identifying and monitoring the prevalence of 
foodbome disease. CDC is typically notified of a potential foodbome disease problem by a State 
or local health department or by an astute clinician or laboratorian who notices an unusually 
large number of cases of a certain disease. Physician-based surveillance is useful for public 
health emergencies that require rapid response, such as potentially lethal botulism, where one 
case could herald an outbreak and immediate public health action is necessary. Clinical 
laboratories help detect foodbome diseases by tnwking the number of times they identify a 
specific pathogen. Clinical laboratory-based surveillance has identified multiple outbreaks, 
including a recent muitist^e outbreak of Salmonella Agona infection liidced to cereal. State 
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public health laboratories play an important role in further characterizing the strains isolated 
from ill people, to see whether there are groups of similar pathogens. Taking advantage of recent 
advances in computer technology and molecular biology, CDC has developed PulseNet, a 
network of molecular subtyping (fingerprinting) laboratories at State health departments, FDA, 
USDA, and CDC, which enhances the ability of laboratory-based surveillance to rapidly identify 
clusters of related foodbome infections of certain pathogens, sometimes scattered over large 
geographic areas. 

Another source of data is CDC's FoodNet, which is conducted in CDC's seven Emerging 
Infections Program sites developed as part of the 1994 emerging infections plan. The FDA and 
the Food Safety and Inspection Service (FSIS) of USDA are providing financial assistance and 
are important collaborators with CDC in this system. The seven active surveillance sites cover 
about 7.7% of the U.S. population. These sites actively seek out information on foodborne 
illnesses identified by clinical laboratories, collect information from patients about their 
illnesses, and conduct investigations to determine which foods are linked to specific p^hogens. 
As data are collected, this surveillance system provides important information about changes 
over time in the burden of foodbome diseases and will help the agencies evaluate curreot food 
safety initiatives and develop future food safety activities. 

F<h’ these surveillance systems to be effective and for an illness to be identified as caused by a 
foocU>ome pathogen, several things must occur. A person who eats contaminated food and 
becomes ill must seek medical attention or contact the health department. The patient's clinicians 
must obtain appropriate diagnostic tests. The laboratory results must be reported to the health 
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department. Information must be assessed to recognize a potential outbreak. Often, not all of 
these steps occur, and sporadic illnesses and outbreaks arc not recognized or reported. 

Outbreak Investigatious 

Once an outbreak is detected, the first response is usually from the State or local health 
department. When necessary, the State or local health department conducts an outbreak 
investigation. Due to limited resources at State and local levels, not all outbreaks can be 
investigated and reported. If an outbreak is very large or significant, is thought to involve an 
unusual pathogen or unexpected food vehicle, affects multiple states or countries, or when 
preliminary investigations do not reveal a source, CDC will often be invited by the State health 
departments to participate in the investigation. 

When investigating an outbreak of a foodbome illness, public health officials must combine 
laboratory diagnostic techniques and epidemiologic investigative methods to determine both the 
causative agent of the illness and the vehicle for its transmission. This involves interviews with 
patients and comparison of their responses to those of non-ill persons (control subjects) to 
determine which foods are implicated. If a food is identified as the source of illness, CDC 
collaborates with FDA or USDA on the investigation and control of the outbreak, based upon 
which agency regulates the food suspected. 

Approximately 400-500 foodbome outbreaks are reported by State health departments to CDC 
each year, accounting for 10,000 to 12,000 peisons with foodbome illness. CDC summarizes the 
information in these reports through its Foodbome Disease Outbreak Surveillance System. The 
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reports provide useful, detailed information on particular diseases and on the type and severity of 
outbreaks that occur in various settings, such as nursing homes or schools. Outbreak 
investigations can lead to effective prevention strategies, as they are often critical in identifying 
contaminated foods that can then be removed fiom the marketplace and in elucidating the 
problems in food production that lead to disease. 

Case Study: Cyclospora cayetanensis 

CDC’s role in outbreak investigation is well illustrated by the 1996 and 1997 outbreaks of 
infection caused by Cyclospora cayetanensis, a recently characterized parasite that causes a 
gastrointestinal illness called cyclosporiasis. This illness is typically characterized by watery 
diarrhea and other symptoms, such as nausea, abdominal cramps, weight loss, and fatigue. If not 
treated, the illness can be severe and prolonged. Before 1 996, most of the small number of cases 
of cyclosporiasis in the United States occurred in travelers who had been in developing countries, 
and only three small U.S. outbreaks had been reported. 

When the pattern of Cyclospora infections changed in 1996 and health departments noted cases 
of cyclosporiasis in people who had not traveled overseas, CDC was notified promptly. In mid- 
May of 1996, health departments in Florida and New York informed CDC that sporadic cases of 
cyclosporiasis had been identified in their states. At the end of May, health departments in Texas 
and Canada informed CDC that some people who had attended specific events, such as a party, 
had become ill with cyclosporiasis. Thus, CDC was notified of “clusters” of cases, which 
indicated that an outbreak might be occurring. In June, CDC learned of additional sporadic cases 
and clusters in the eastern United States and Canada. 
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Ultimately, 55 clusters with a total of 725 cases of cyclosporiasis were reported to CDC by 14 
States, the District of Columbia, and two Canadian provinces. The 55 clusters were associated 
with events that occurred May 3 through June 14, 1996. In addition, 740 sporadic cases that 
were not associated with identified events or overseas travel were reported, for an overall total of 
1,465 cases from 20 States, the District of Columbia, and two provinces. Twenty-two people are 
known to have been hospitalized, but no deaths are known to have occurred. Because in most 
foodbome outbreaks, particularly those that involve more than one locality, many affected cases 
are unrecognized or unreported, the total number of cases of cyclosporiasis that occurred in this 
outbreak may have been much larger than the officially reported number. 

CDC played many roles in the outbreak investigation, including serving as the national reference 
laboratory for identifying Cyclospora in stool specimens and thus confirming that this parasite 
caused the outbreak. This role vtas particularly important because many laboratorians had not 
had experience identifying Cyclospora. 

Another role CDC played was to help State and local health departments conduct the studies that 
ultimately implicated raspberries as the food item that had made people sick. This aspect of the 
outbreak investigation focused on the clusters of cases that were associated with specific events. 
Health departments interviewed the people who had attended the respective events about what 
they had consumed and compared the responses of the sick and the well people to see how they 
differed. CDC assisted in various ways — for example, by helping to design questiormaires, 
conduct data analysis, and identify important issues that needed to be addressed in the 
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investigations. CDC also assisted some health departments on site with their local 
investigations. 

As more and more clusters of cases were identified, CDC’s coordinating role at the national level 
became increasingly important. CDC sponsored frequent conference calls and a meeting in July 
1996 to discuss the findings to date and to help establish priorities for the investigation and 
future research. Whereas the investigators fix>m individual States and localities focused on their 
own jurisdictions, staff at CDC repeatedly looked for the patterns that emerged as data from the 
individual clusters were compiled and analyzed. Fresh raspberries were found to have been 
saved at virtually all the events, and a strong statistical association was found between illness 
and consumption of raspberries. AJthou^ the investigation focused on die clusters of cases, 
some studies that comoared the exposures of sporadic cases and control subjects were also 
conducted and implicated raspberries. 

Another important role played by CDC was diat of coordinating public communications as the 
investigation progressed. CDC helped improve the consistency of the messages that State and 
local health departments gave to local media. CDC provided a national perspective about the 
outbreak when interviewed by the national media and published articles in CDC’s Morbidity and 
Mortality Weekly Report to rapidly communicate important findings about the investigation to 
die jndilic health and medical communities. 

Once it was determined that raspberries were the food item responsible for illness, the next step 
was to determine where they had been grown. This traccback process required close 
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coordination with FDA, State and local agencies, and industry. The first steps of the tracebacks 
entailed determining where the various events took place and where the ra^berries that were 
served had been bought. The raspberries were then tracked from suppliers and distributors back 
to importers, exporters, and fanns of origin, looking for common themes at c^h step. TTie 
available traceback data implicated Guatemala as the common source for the raspberries. By the 
time Guatemalan raspberries were implicated, Guatemala's spring export season had essentially 
ended. 

Investigators next tried to determine how the raspberries became contaminat«i. CDC and FDA 
sent investigators to Guatemala and to Miami, a major port of entry for imported raspberries, to 
explore possible modes of contunination. We were able to observe how raspberries were grown, 
picked, sorted, packed, cooled, transported, and injected. Because no single packing or storage 
facility in Guatemala, exporter, type of shipping container, shipment, airline carrier, U.S. port of 
entry or cargo clearance area, importer, distributor, retailer, or food handler was linked to all 
events for which we had adequate data about the source of the implicated raspberries, we 
concluded that some practice or attribute common to multiple farms was the most lilrely 
explanation for the outbreak. 

Although the mode of contamination was not detennined, one hypothesis under consideration is 
that contaminated water may have been used to mix the insecticides, fungicides, and fertilizers 
thsA were grayed on raspberries. Good laboratory methods for detecting low levels of the 
Cyclospora parasite on produce such as raspberries or in water and other environmental samples 
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are not yet available. By the time the clust^ of cases were detected, leftover raspberries from 
the events were not available fix testing. 


Although the precise mechanism by which raspberries btwame contaminated was unclear, FDA 
and CDC provided suggestions to the Guatemalan Berry Commission (GBC) about possible 
ways to reduce the risk for contamination. The GBC voluntarily implemented various prudent 
measures to improve water quality and sanitary conditions on farms that were going to export to 
the United States in subsequent export seasons. 

Despite these control measures, another multistate outbreak linked to Guatemalan raspberries 
occurred in North America in the spring of 1997. CDC learned of this outbreak in early May 
1997, when several health departments informed CIK^ of clusters of cases that were associated 
with April events. Ultimately, 4 1 clusters with a total of 762 cases were reported, which were 
associated with events that occurred April I through May 26, 1997, in 13 states, the District of 
Columbia, and one Canadian province. In addition, 250 sporadic cases were reported for the 
outbreak period, for an overall total of 1,012 cases in 17 states, the District of Columbia, and two 
provinces. 

Once again, the investigation, which focused on the clusters of cases, implicated fresh 
raspbemes, and Guatemala was found to be the major source of the implicated berries. The 
outbreak ended shortly after Guatemala voluntarily suspended exportation of fiesh raspberries to 
the United States at the end of May 1997. The fact that another outbreak occurred despite the 
impl^ent^ion of various control measures suggests either that the control measures may not 
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have been hilly implemented by some farms or that the measures may not have addressed the 
ttue source of ccmtaminaiion of the raspbenies. 

These outbreaks in 1 996 and 1997 highlighted challenges i^ated to die investi^tion of 
outbreaks of foodbome diseases. Many State and local health departments do not have the 
necessary infrastructure to conduct outbreak investigations. Also, because Cyclaspora is an 
emerging pathogen, most iaboratorians lacked the experience and expose to id^tiiy 
Cyclospora in stool specimens, particularly during the 1996 investigation. CDC is developing 
the capacity to use the Internet to assist laboratories in identifying pamsites such as Cyclospora 
in patient specimens. However, many laboratories do not yet have the necessary equipment to 
take ad^^tage of this technology. 

New Chalieiiges-New Opportunities 

As we draw to the close of the 20th century, we face new paradigms for foo^wme disease due to 
the globalization of the food supply, the large-scale nature of food production and distribution, 
and the continuing recogniticm of new foodbome pathogens. CDC addreues these issues by 
harnessing the technology of electronic telecommunications and computer systems, developing 
state of the art molecular fingerprinting techniques, integrating its disease prevention and control 
activities with food safety programs in FDA and USDA, and building active epidemiologic and 
laboratory-based surveillance programs in collaboration with our State and local partners. 
However, much work needs to be done to build die necessary architecture for a truly sensitive 
and responsive early warning network. Building investigative and laboratory capacity in ail of 
our State partners, oihancing our collaborative activities with intematirxial paxtr^rs where, 
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increasingly, some of our food supplies originate, and improving the qualitative and quantitative 
understanding of critical food safety problems are important components of CDC’s response. 
CEK! has been working with the Council of State and Territorial Epidemiologists and the 
Associ^ion of State and Territorial Public Healdi Laboratory Directors to enhance core 
surveillwce capacity and to assure that the appropriate architecture exists. A 2 1st century 
system is needed to confront 2! st century challenges. 

Conclusions 

In conclusion, strong Federal, State, md local public health surveillance netwmks are die 
foundation for rapid identification and investigation of infectious disease threats, including those 
illnc^i»s that are caused by foodbome pathogens. Foodbome diseases remain a chali^^ for 
public health. To address this challenge will require continued investments in our public health 
infrastructure and s^ong pvtnerships among State and local healfri departments ami Federal 
agencies. 

Thank yon tor the opportunity discuss the survoliance of frxx&ome disease. We will be 
happy to answer questions you or other members of die Sid>committee may have. 



